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WHITE 2-TON TRUCKS 


EARS before the Great War brought the White 
2-ton truck into military prominence, it had a posi- 
tion in commercial service unequaled by any 2-ton truck 
in America. 
It won that position simply by everywhere doing the 
most work for the least money. This is a question not 
merely of fuel, oil and repairs, important as these are, 


but also of the factor so often overlooked—vo/ume of 


work done. Keeping everlastingly at it means a big sav- 
ing in haulage cost. 100,000, 200,000 and even 300,000 
miles are not uncommon for White Trucks. 

It was just this dependability in action which 
enabled entire transport formations in the French Army, 
equipped exclusively with White Trucks, to win the 
Croix de Guerre, and made White 14—2-ton Trucks 
the Class A standard in the United States Army. 


THE WHITE COMPANY, Cleveland 
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Johns-Manville 
Asbestos Roofings: 


Asbestone, Johns-Manwville Stand- 
ard and Colorblende Asbestos 
Shingles, Johns-Manville Asbestos 
Ready Roofing, Johns-Manville 
Built-Up Asbestos Roofing, Johns- 
Manville Corrugated Asbestos 
Roofings. 





Theater 


Asbestos 


Pleasant Street 
Aug. 6 
























Pleasant Street 
two days later 











Three days before, 
Asbestos Roofing meant 
nothing to them . « .« 


HEN fire struck, it didn’t stop at Brown’s house—nor at Smith’s, 
Sparks carried it from roof to roof. The roofs were inflammable, 


The little fire became a raging conflagration. 


In one night the city of 


homes had gone the way of Salem and Paris, Augusta and Atlanta. 


The mushroom-like growth of American 
communities has brought the fire peril 
very near to all of us. Houses are 
crowded one against another. Your 
house is at the mercy of a community 
fire unless its roof is built to resist the 
flaming spark. 


There is a roofing that sparks cannot 
ignite, and that even resists the flame 
of a blow-torch. It is made of Johns- 
Manville Asbestos—that mineral sub- 
stance which repels fire and turns it 
back. 


Johns-Manville Asbestos Roofing, in one 
of its many forms, will protect your build- 
ing from the community fire menace. It 
may save your family from knowing the 
horror of a fire-gutted home or your 
factory from destruction by flames. 


Today, with home building increasing’ 


by leaps and bounds, men realize that 
their property is endangered as much 
by “outside” flames as by those which 
originate within. They are demanding 
the safeguard of a Johns-Manville As- 
bestos Roof.* 





H. W. JOHNS-MANVILLE CO. 


New York City 


10 Factories— Branches in 63 Large Cities 





*Nature—besides giving Asbestos its fire-repellent quality—has endowed it with extra- 


ordinary weather-resisting ability. It is a fact that a Johns-Manville Asbestos Roof 
will continue to give enduring service long after other roofings have had to be replaced. 





and its allied products 
INSULATION 

that keeps the heat where it belongs 
CEMENTS 

that make boiler walls (cak-proof 















ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power waste 


LININGS 
that make brakes safe 


OHNS - MANVILLE 


_ Serves in Conservation 
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The PACKARD 
System of 
LUBRICATION 





TO INSURE the HIGH QUALITY 
of TRANSPORTATION to which 
PACKARD OWNERS are Accustomed 


T is a fixed Packard principle 
that price is incident to quality. 


Price advances in Packard cars 
are never made for any other reason 
than to maintain the highest stand- 
ards. 


It used to be the fashion among 
manufacturers to think that quality 


. was a matter of materials—to think 


that it could be maintained solely 
by purchasing high grade steel and 
lumber and fittings. 


The Packard people have always 
held that the spirit of the artisan is 
equally important and are confident 
that the advantage the Packard own- 
er gets in the performance of his 
car is largely a matter of the quality 
of workmanship and the spirit of 
the workman. 


¥ - 

A Packard price advance is inter- 
esting to the present Packard owner 
because it draws attention to the 


cash value of his investment in trans- 
portation. 


We know of no motor car which 
brings today such a high percentage 
of its purchase price on the used 
car market. 


Men whose first fine cars were 
used Packards will tell you that 
there is little gamble in such a pur- 
chase—less than in many an ordi- 
nary car fresh from the hands of 
its manufacturer. 


ze e 


To men about to purchase Pack- 
ards, a price advance merely em- 
phasizes the small percentage the 
first cost of their Packard is to the 
value of the transportation de- 
livered. 


When they buy a Packard they 
are buying the highest grade of 
motor car transportation. 


They are buying the nerve rest 


which comes from traveling in the 
utmost comfort. 


They are buying the true saving 
which comes from having speedy, 
reliable transportation at their call 
for business or pleasure. 


And they are buying fifty thou- 
sand, a hundred thousand miles of 
such transportation, more if they 
wish, without the necessity for an- 
other initial investment. 


Always with the highest possible 
used-car value to be cashed in at 
any time. 


Because the miles are built in the 
Packard ready for the new man to 
use when the first owner gives it up. 


Packard representatives are al- 
ways glad to talk about the true 
value of motor transportation 
whether you are ready to purchase 
or not. You will find a call at 
Packard headquarters interesting 
and profitable. 


““. Ask the Man Who Owns One’’ 


PACKARD MOTOR CAR COMPANY .- - Detroit 
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The distance 


What Walking Comes To 


ATURE intended that man should walk—properly 
i done, it is one of the best of exercises. And most 
of us walk more or less; though for some of us it is 
regretably less. After a careful consideration of man- 
kind’s ambulations, including young children and old 
people, and the fact that nowadays we have the incli- 
hation and the facilities to ride more and walk less 
than our forefathers did, a fair estimate of the aver- 
age distance walked during twenty-four hours by the 
men, women and children of continental United States 
seems to be four miles. The postman and the police- 
man and the messerger boy walk far more miles than 
four; so does the farmer, though the use of the trac- 
tor has taken some of the burden of agricultural work 
off of shank’s mare. On the other hand, lots of peo- 
ple do not walk four miles, or anything like that dis- 
tance, Even for those who live sedentary lives, how- 
ever, the sum total of the short distances walked from 
room to room during the course of the day’s activity, 
from house to trolley or elevated station, from the car 
or the ferry-boat to the place of business, and so forth, 
amounts really to a surprising figure; so that the four- 
mile average is almost certainly not too high. 

Still maintaining the balanced point of view of the 
man who talks in averages, this leads us to estimate 
that each citizen of our country walks, during the 16 
hours of his w: aking day, a quarter of a mile per hour; 
or 22 feet per minute; or four and one-third inches per 
second. Casting our figures in the direction of enlarge- 
ment rather than of reduction, the representative av- 
erage American propels himself over a distance of 
120 miles per month, 1,440 miles per year, a hundred 
thousand miles in the three score and ten years al- 
lotted to him in Holy ww rit. He travels at a rate that 
would take him from New York to San Francisco in a 
little more than two years. 

If we go beyond the individual w alker, and integrate 
these results over the entire population of the coun- 


The ambulations of mankind 


walked by the entire population of New York City in 24 hours of uninterrupted business, would aggregate as far as from the Earth to Mars 
could be combined into a single composite pedestrian, 


try, which for this purpose we may estimate at 105,- 
000,000, we arrive at the total of 154 billion miles to 
represent the total distance walked in America each 
year. Taking the next upward step, the entire human 
race, of some 1,700,000,000 members, hoofs it annually 
over a distance of no less than two and a half trillion 
miles. This is something like a hundred million times 
the distance around the world. It is ten million times 
the distance from the earth to the moon, If we seek 
an astronomical unit which shall be contained in it a 
moderate number of times, in fact, about the smallest 
one we can consider is the 35,500,000 miles that repre- 
sents the minimum distance from the Earth to Mars. 
The quotient in this case is a paltry 70,000, which rep- 
resents the number of times that the population of the 
world could walk to Mars in a year. If we go down 
again to a fraction of the human race, we can work it 
out that the population of New York city walks in 
twenty-four hours the distance to Mars when he is 
closest to us. 

The inquisitive statistician might then ask how much 
work is done in connection with all this hypothetical 
pedestrianism. Well, the average weight of man, 
woman and child is about 125 pounds; so the popula- 
tion of the continental United States carries around 
with it at each of its hypothetical steps about six and 
one-half million tons. Lest this seem too severe a 
load, we may add that for the world’s total population 
the figure mounts to 106 million tons. Verily, alongside 
this showing, Atlas, if he had to carry no more of the 
world than the ancients who created him knew about, 
would be what is known in the current tongue as a 
“piker."—C. N. Holmes. 


Pacific Ocean Water in Domestic Use 
ESIDENTS of San Francisco no longer need go 
R out to the beach in order to enjoy an ocean salt 
water bath. Water is now pumped from the Pacific 
Ocean, a distance of 81% miles, to a large bath house 
erected in the heart ity. A 16-inch cast iron 


Hilite 
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while if all the watkers of the world 


this modern Atlas would have to carry about with him a weight equivalent to that shown in the second drawing 


main projects 620 feet out into the 
water is conducted through a system of 15 
pipe, by means of which are supplied various clubs, 
hospitals, hotels and chemical laboratories 

The main terminal, the Lurline Ocean Water Bath 
House, containing a plunge 65 feet by 140 feet and 2% 
to 8 feet deep. The water is filtered before it enters 
the plunge, and it is constantly circulating and filter 
ing. It is also subjected to electro-chlorine 
as directed by the Board of Health, 

The water is taken from the ocean at the edge of 
Golden Gate Park, near the two wind-mills 
pump water for irrigation purposes, The latter 
fresh water from underground springs and not 
salt water as stated on page 515 of the 
AMERICAN Of May 17, 1919. Their proximity to the 
salt water intake has caused a good deal of confusior 

When the venture was planned the problem arose as 
to what kind of pipe should be used, since it was feare | 
that salt water would soon corrode and 
mains. After experimentation, cast-iren  beli-and 
spigot pipe was adopted, and its use has proved very 
satisfactory. In buildings, piping in sizes up to fou 
inches cast iron pipe, not steel for cold 
ocean water. For hot ocean water, copper pipe tinned 
(iron-pipe size, not tubing) ssfuliy. 
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Insulators from Kelp 
XPERIMENTS in Tasmania have 
Kelp (MVacrocystis), an adequate plant with a 
wide range in the Pacific and Southern Oceans, in addi 
tion to its potash content so much discussed of late, ca 


shown that the 


be made to yield a moist precipitate which can be 
pressed into any required shape and hardened } 
treatment with formalin when it turns perfectly i 


lathe and takes a high polish. It is claimed that this 
material is suitable for rv electrical pu 
poses and that it can 


of buttons 


insulators 


be utilized in the manufacture 


and similar articles 
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The hiect of thi ournal is to record accurately and 
scidin the latest acientific. mechanical and industrial 
f f the day is a weekly journal, it is in a posi- 
ti fo annow interesting developments before they 
; lished lsewhere 
The Editor is alad to have submitted to him timely 
irticlea suitable for these columns, especially when such 
irticles ar wcompanied by photographs. 
Justified Optimism 
LTHOUGH the average citizen may not know it, 
the men who keep their finger upon the pulse 
of the industrial and commercial world at large, 
re vinced that dhe lowest point in economical 
Line is been reached and passed, and that, in spite 
if the present unrest, the world is actually on the up- 
rade toward stable conditions and ultimate pros 
perit 
in stating this view the specialist does not mean 
mt the restoration of normal conditions will come 
rnig or next year, or for several years. Sut 
e bas in mind certain encouraging facts, among the 
irst of which is that the great waste of staple com- 
modities which the war involved, has practically 
opped. So has the destruction of life. Moreover, the 
enty-five illions of men who were actively engaged 
ying to kill each other have now, for nearly a 
ear, Deen turning to active censtructive effort. Again, 
ve do kuow that, during the four and a half years of 
he vy the world was able to feed and clothe itself, 
ven i spite of the vast amount of its resources that 
as belng used up in the struggle rhe toll taken in 
iis way is no longer being exacted. Therefore, it is 
easonable to assure that the world is gaining by the 
r:mount Which it has saved by merely ceasing to fight. 


We all know what a slow and wasteful operation was 


he transition from peace to war; and we are realizing 


hat the transition from war to peace is almost as 
difficult But the adjustment to peace has this ad- 
vantage—that whatever progress is made, is positive 


yress, Every step is a move forward. Every in- 


tustrial establishment that is set going on peace pro- 
juction !s carrying the world just that much further 
from the manace of absolute collapse with which it 


vas threatened 


Competent observers sent to Europe to investigate 
nditions have reported variously; but none who has 
read their reports, whether they concerned the late 


those of the Allies, can fail to feel 


ries o1 


uit though the progress is slow, the upward movement 
ws signs of acceleration. Belgium Is making a won- 
lerful recovery France apparently has passed the 
sis and is settiny herself to the task with the same 
indomitable spirit with which she fought the war. 
Kiven Italy, which experienced great disorders and was 
threatened with even greater, is showing signs cf 


improvement, 
4 


England has faced her prob 


lems with characteristic courage and intelligence, and 


LCCONE r to well-known observers in Germany, the dis 
pline and commen sense which had carried that coun- 
try to such a high point of Commercial prosperity, has 
won ol gainst the forces of disorder and revolution. 
Unlike many of the civilizations of history, the one 


vhich the. world had built up before the war was 
Each had sufficient sur- 


further-extension of its benefits in opening 


solvent year it 
up the backward parts of the earth and giving to unde- 
the blessings which it enjoyed. But for 


veloped peopl 
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four and a half years not only has this surplus been 
expended, but there can be no doubt that some of the 
fed the 
latter loss has 


power of civilization was also into 
great the far this 
been incurred is a matter of pure speculation; but the 


total of 


potential 


mill of war. How 


sum knowledge and experience is the same 
as before, in fact, it has been greatly increased; for it 
that the enlistment of all 
tific and engineering brains of the world in the effort 


cannot be denied the scien- 


to produce new weapons of attack and defense, has re- 


greet addition to our store of knowledge, 


sulted in a 


and the development of many devices which can be 
turned to useful effect in promoting the arts of peace. 
industrial plant and all the 
commercial life could be set 
going today, it would be possible to produce the same 


forthcoming in the 


Consequently, if every 


mechanisms of modern 


surplus which was regularly pre- 
war days. 

One of the outstanding features of industrial devel- 
opment during the past generation has been the con- 
stant effort for labor by in- 
creasing the output of individuals through labor-saving 
The urgent demands of the war naturally 
put a high premium upon labor-saving machinery, with 
that industries find themselves in a 
show a greatly output without 
making addition to labor forces. Further- 
more, it cannot but be that the military discipline to 


which millions of our young men have 


to substitute machinery 
machinery. 


the result many 


position to increased 
any their 
been subjected, 
and the hapits of orderliness and promptitude which 
render the 
All of this 


enormous 


have been inculcated, will in themselves 


working forces of the country more efficient. 
will go a long way toward offsetting the 
loss of manpower due to the war. 

the extent to 


which the world surplus had been exceeded spread in 


It is true that, as the knowledge of 


gradually widening circles through the world, it pro- 
duced a feeling of panic among the mass of the people 
and caused grave concern even to the more thoughtful 
great 


competent 


among us; but as financial has 
the 
counted the dangers of the situation by the time that 
the facts became widely known. As these trained ob- 


servers reckoned up the world resources, they invariably 


one authority 


said, most observers had already dis- 


reached the conclusion that the productive power of the 
world had not been impaired, and as their authorita- 
tive view became more widely known and their judg- 
ment was accepted, the widespread pessimism gradually 
subsided. 

The same authority tells us that when once the sol- 
vency of Europe is granted, the problem for the Amer- 
ican banker, manufacturer and exporter shrinks from 
an economical problem to one of finance; that 
say, it is a question of deciding upon the terms upon 
which credit advantageously supplied. 
On both sides of the Atlantic the situation is identical 
in this respect—that settlements cannot be made until 
production the fullest 
Europe cannot produce until food, raw mate- 
rials, machinery and fuel have been secured from the 


is to 


may be most 


has been resumed on possible 


scale, 


United States, and these cannot be supplied unless our 
own production is kept at the highest possible level. 
Production to the limit is the key to the whole problem. 


British Reduce Their Airship Program 
SURPRISING development of the past year was 
the upon which Great Britain 
launched her new aviation program. The pro- 

posed expenditure, which totalled the enormous sum 
of over $300,000,000, covered airships which 
were to be larger and faster than anything that had yet 
In addition to the Governmental en- 
terprises several large syndicates were formed for the 
purpose of promoting local, long distance and world 


enormous scale 


several 


been attempted. 


travel, and the plans of these corporations, in the 
world both of finance and engineering construction, 
bordered on the sensational. 


Since the announcement of these enterprises was 
made, strong pressure has been brought upon the British 
Government to exercise an all-around economy, and the 
pruning knife has already been taken in. hand with 
most our last 
what was being done in reducing the size and running 
expenses of the British Navy, one hundred and fifty 
of whose ships have been condemned and stricken off 


the list, including practically the of the 


drastic results. In issue we showed 


whole pre- 
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dreadnought fleet. It is evident that the airship 
program is being cut down with an equally ruthless 
hand. The Air Ministry has decided to sell to private 
aviation firms a number of airships and also several 
airship together with a large amount of 
stores. 

That the curtailment is very severe will be realized 
when it is mentioned that among the numerous lirge 
airships to be sold is the one known as R-30, which 
has been nearly completed by Messrs. Vickers, and the 


stations, 


huge R-39, which is being built by the Armstrong 
firm. Although the exact dimensions are not availa- 
ble R-39 is much larger than any aiiship in the 
service, including the famous R-34 whch recently 
made the suecessful round trip from England to 
America and back. The Government is so much in 
earnest in this matter that, if it is not possible te find 
purchasers, some of the airships, because of the 
heavy cost of maintenance, will be demolished. It is 


probable that those ships whose construction has not 
advanced very far will in any case be broken up. The 
for cutting more deeply into airship pro- 
gram than into that for airplanes is due to the enor- 
mous first cost of the necessary landing grounds, air 
sheds and mooring posts which, so far as the air sheds 
alone are concerned, practically doubles the cost of 
each ship. 

We are told that probable purchasers for several of 
the airships will be the syndicate which 
formed to establish air service between Liverpool and 
New York and between Liverpool and Australia, for if 
these services are to be maintained with any reasonable 
frequency and regularity, at least six of the larger 
type of airships must be built or purchased, 

Of course we were all aware that the high first cost 
of the airship was a serious handicap; but it is not so 
well understood that its life is very limited. In the 
hearings before the House Naval Committee, its useful 
life was given, if we remember rightly, as about two 
years. That, of course refers to the machines of today, 
and is due chiefly to the perishable nature of the 
canvas covering. In any case those who pin their 
faith to the heavier-than-air machines will feel that 
this drastic action of the British Air Ministry has dis- 
counted to some extent the airship and put a premium 
upon its smaller rival. 


Making Safe the High Seas 


NE of the most welcome signs of peace for 
those who travel the high seas, has been the 
removal from merchant ships of guns, gun 


necessity 


has been 


platforms, lookout-nests and the bizarre camouflage 
and their restoration to peace-time conditions. Not 
only does the passenger embark on a ship which 


has been restored her external grace and internal com- 
fort, but she can steam on a direct course for her des- 
tination without fear of the bursting shells of the 
enemy raider, or the rending of her hull by a torpedo. 

Not all of the war terrors were swept away, how- 
ever, with the signing of the armistice; for, although 
the enemy might no longer sow the seas, the road- 
steads, and the channels of maritime commerce with 
the deadly mine, the seas as he left them, were full of 
this peril. The Allies, of course, did their own share 
of mine planting; ‘but since they possessed the charts 
of the mine fields, the peril was limited. The enemy 
also was required by the armistice to furnish full 
plans of his activities. 

The work of mine removal has been a simply stu- 
pendous task, the largest part of which was the clear 
ing away of the great mine barrage, 250 miles in 
length, which was laid by our own and the British 
navies. The greater share of the task, involving the 
laying of between fifty thousand and sixty thousand 
mines, fell to us and to us was allotted the task of 
their removal, which in its way, was scarcely less full 
of peril and less burdensome than the work of putting 
them down. However, according to dispatches from 
London, the work has been practically completed and 
we are given credit for its rapid accomplishment. 
Unquestionably, our North Sea mining operations, 1- 
cluding the manufacture of the mines in this country; 
their transport to Scotland; the formation of a great 
mine laying fleet; the laying of the mines and their 
remarkably speedy removal, will always be set down 
as one of the major operations of this great war. 
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Engineering 


A Concrete Ribbon Road.—-There is a road near 
St. Augustine, Fla., which is paved with strips of con- 
erete separated by strips of macadam. The road is 15 
feet wide and at the outer edges there are two strips of 
conerete, each 30 inches wide, to take the outer wheels of 
vehicles. At the center there is a strip of concrete five 
feet wide. 
and gravel. Not only does this make an economical road 
but it tends to distribute the traffic, keeping motor cars 
on their own side of the road, with a result that there is 
less danger of accident and less road wear. 


The intervening spaces are filled with stone 


Concrete Railroad Crossings.—In place of the 
usual timber planking at railroad crossings (says the 
Enginecring News-Record), it has been proposed to 
use concrete for the road crossings of Wayne County, 
Michigan. 
con¢érete slabs which are fitted between the rails and 
also outside of the rails. The slabs will each measure 
6 feet by 1.4 feet and will have a thickness equal to 
the height of the rail. The slabs outside of the rails 
will measure 2 feet in width. The purpose of using 
concrete in place of planking is to make the crossings 
smoother and to reduce the expense for repairs. 


These crossings will be made of standard 


Paper Molds for Concrete Test Pieces.—The 
Bureau of Standards is now using collapsible paper 
cylinders in which concrete test pieces are cast. These 
molds are collapsible and may be nested for trans- 
portation purposes and can very easily be assembled 
when they are to be used. The molds measure 6 x 12 
inches and weigh only seven ounces each, as against 
twenty-two pounds for the ordinary steel molds. They 
consist of two-ply cardboard cylinders slit lengthwise, 
which may be joined to form a cylindrical mold by 
means of a stapling machine. When the molds are 
used, they are left on the test-piece to serve as a pro- 
tection during shipment. At the bottom of the mold 
a layer of neat cement paste is placed before the test 
concrete is poured in and the top of the piece is also 
covered by a layer of neat cement paste. These layers 
prevent the loss of water in the concrete and provide 
good finished surfaces for use in the compression test. 


Why Don’t Busy Rails Rust?—It has often been 
observed that the rails on the main track of a railway 
are not so liable to rust as those of sidings. The rail- 
heads on the main line keep bright while those on the 
sidings are soon badly corroded. Attention to this fact 
was drawn by George Stephenson as far back as 1843. 
It has been suggested that freedom from rust on the 
part of the main track rails was due to some galvanic 
action which was intensified by the vibration of the 
rails in use. However, one would naturally expect 
that the vibration would increase rather than decrease 
the exidation. The true explanation is probably that 
the rail-head is kept clean by the traffic and is kept 
hard by the hammering of the rail while the wheels 
pass over it; also that a certain amount of oil is spat- 
tered on the rail from the wheels, all of which assist in 
preventing oxidation. Rust forming on the siding 
would collect and hold moisture causing further rust. 
A paper on this subject was presented before the Amer- 
iean Electric Chemical Society by Oliver P. Watts. 


Temporary Bridge Across the Suez Canal.—In 
order to conduct the campaign in Palestine a ferry was 
used to transport men and materials* across the Suez 
Canal. This, however, soon proved inadequate and it 
was decided to build a temporary bridge with a swing 
span, This was constructed out of materials at hand 
in a period of 158 days. An interesting feature of the 
bridge is the novel form of the swing span. This span 
measures 155 feet in length. It is pivoted at one end 
to one of the piers and provided with rollers running 
on a roller path. The outer end of the span is sup- 
ported on a lighter which is provided with an engine 
und screw propellers so that it can be self-propelled to 
open or close the bridge. At first steel lighters were 
used for this purpose but they were eventually re- 
placed by a reinforced concrete pontoon which was 
the first concrete vessel ever built in Egypt. The 
pontoon is 98 feet long, 36 feet wide, and nearly 9 feet 
deep. It was built in a pit and after completion water 
Was admitted into the pit to float it. An 80-horse- 
bower steam engine was installed and this drives a 
Propeller at each end of the pontoon. 
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Science 


T. N. T. vs. Dynamite.—A contest was recently 
staged between 40 per cent dynamite and trinitrotoluene 
and the latter won out. Two concrete piers had to be 
blasted out and this gave an opportunity for a compara- 
tive test of the two explosives with the result that 14.9 
cubic feet of concrete were removed per pound of T.N.T. 
and only 14.1 per pound of dynamite. T.N.T. is no 
doubt destined to be used extensively in engineering work 
as it is less sensitive then dynamite but greater precau- 
tions must be taken to ventilate after a shot, owing 
to the large amount of carbon monoxide which is one 
of the principal products of combustion. 


Coronium in Natural Gas?—Messrs. H. P. Cady 
and H. McK. Elsey, of the University of Kansas report 
in Science that they are developing new spectroscopic 
equipment and methods for the purpose of definitely 
settling the question whether certain lines that have 
been frequently detected in the spectrum of specimens 
of helium, obtained from natural gas, are due to coronium, 
as has been suspected. Living and Dewar observed some 
“wild’’ lines in specimens of Bath gas which they sug- 
gested might belong to the spectrum of coronium. 
Cady and McFarland found lines corresponding closely 
in wave-length with the lines of coronium in the spectro- 
scopic examination of samples of helium from natural 
gas, as reported in a publication of the Kansas Uni- 
versity Geological Survey, ‘‘The Composition of Natural 
Gas.” 


Dredging Platinum.—A large dredge has been 
built in Scotland for the purpose of dredging plati- 
num which has been discovered in the sands of a river 
in Colombia, South America. The dredge will be 
shipped in the form of plates and angles and will be 
assembled near the point at which it is to start opera- 
tions. It is of the ladder type and the bottom trum- 
bler of the ladder is protected as far as possible against 
the grit and sand in which it will have to operate while 
a self-lubricating device will extend the useful life of the 
shaft. An iateresting feature of the dredge is the 
mechanism for warping it about. A series of warp- 
ing winches are mounted on a common base and are 
arranged to be driven by a two-cylinder reversible 
engine. By a system of clutches the big dredge can 
be handled with perfect ease. 


Disease in the World War.—Although medical 
science accomplished wonders during the late war in 
the eradication or reduction of diseases which have 
previously ravaged fighting armies, disabilities result- 
ing from the war are due in more cases to disease than 
to wounds. An article in Modern Medicine quotes 
figures compiled by the English Ministry of Pensions 
showing that of all the pensions granted down to Sept. 
1, 1918, 58 per cent were on account of disease. Tuber- 
culosis and chest complaints were responsible for 11.2 
per cent, rheumatism for 6.5 per cent, and heart dis- 
ease for 9.9 per cent. Only fragmentary data are yet 
available concerning American experience, but of the 
7,710 cases dealt with by the Federal Board for Voca- 
tional up to Jan. 31, 1919, by far the larger portion were 
due to disease. In fact, tuberculosis alone was re- 
sponsible for 36.2 per cent, as compared with only 12 
per cent due to wounds. 


A New Text cf Aristotle’s ‘‘Meteorology’’.—For 
about two thousand years—down to the dawn of the 
period of instrumental observations of the atmosphere 
—Aristotle’s ‘‘ Meteorologica” was the standard treatise 
on meteorology. It was so regarded by the ancient 
Greeks and Romans, and then by the Saracens, who 
kept science alive while Europe was plunged in intel- 
lectual darkness. The scholastic philosophers trans- 
lated Aristotle’s works from Arabic into Latin and also 
made paraphrases and compends of them. Thus his 
treatises on meteorology and other branches of physical 
science dominated the thought of the world so long and 
so fully that they cannot fail to have had a great deal 
to do with shaping modern ideas. For these reasons 
the appearance of a new recension of the “ Meteorol- 
ogy,” by Prof. F. H. Fobes, of Union College, is an 
event of interest to the scientific world. Prof. Fobes 
has collated all the Greek manuscripts and also cleared 
up some difficulties in the Greek text by reference to 
the Latin versions current in the Middle Ages. The new 
edition is published by the Harvard University Press. 
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Automobile 
Attaching Anti-Skid Chains.—The service man- 


ager of an anti-skid chain company advises that when 
replacing chains on the tires to be sure and have the 
hooks toward the back as yor lay them over the wheel. 
This gives a whipping motion to the hooks when in 
use, Which tends to keep them closed whereas if the 
chains are put on the other way they will tend to open 
and be in danger of coming off. 


Madras, India, Has Auto Mail Service.—The mo- 
tor mail van has found practical application in far off 
India. The postmaster at Madras recently experi 
mepted with three autos in the place of horse-drawn 
vehicles for the conveyance of mail. The experiment 
was said to be the first of its kind in India and toe be 
so successful that the entire horse service is now to 
be abolished. Three motor trucks converted into vans 
were added to the first three and four other vans haves 
been brought into use. The motor “fleet” of ten trucks 
fitted with mail carrying bodies is now complete. 


Freight Car Shortage May Boom Trucks.—A i 
ported anticipated freight car shortage during th! 
fall may result in increased demands on the part of 
large motor truck users to bring their motor truck 
equipment up to date as well as having reserve ve 
hicles on hand to replace those needing overheauliny 
The reasons advanced for this expected shortage is the 
poor condition of freight cars, inefficient manner in 
which rolling stock is being handled and putting off 
necessary repairs. As the railroads are expected to 
be returned to private ownership in a few months the 
Railroad Administration is not expected to’ place many 
orders for new cars. It is quite likely that the motor 
truck will again be used to make up for the deficiency 
of transportation, which will greatly stimulate th: 
already booming automobile industry. 


The Motor Era at Hand.—That we are on the verge 
of entering a nearly horse-less age does net seem apparent 
to the public because the change is being made gradua!]y 
and we are so used to motor vehicles in practically all of 
our cities and towns that their greatly augmenting num 
bers and the corresponding reduction in number of horses 
used is not noticeable. There are recent happenings, 
however, that indicate this in a positive manner, A 
prominent metropolitan architect has stated that in ove: 
80 per cent of the suburban homes he had designed go far 
this year, a garage for one or two cars was included 
in the specifications and that these were regarded as a 
permanent necessity was evident by the stipulation that 
the structures should be in keeping with the general 
architecture of the houses. A still more significant 
matter is the change in name of two well established 
blacksmith’s trade papers to titles that would signify 
they cate.ed to the automobile industry as well. 


Motoring as Exercise.— Most motorists do not con 
sider automobiling as exercise, providing there are nu 
tires to change en route, and one frequently hears th: 
opinion that the augmenting use of motor vehicles has 
materially reduced the opportunities for exercise that 
is sO necessary to our physical well-being. A wel! 
known writer on scientific subjects, Dr. Henry Smith 
Williams, writing in a recent issue of Motor takes 
exception to this general view and states that automo 
biling is beneficial and shows accruing benefits unde 
three heads—physical, mental and volitional. He 
proceeds to point out that in addition te the ex 
ercise, the motorist has been in the open air, buffeting 
the winds, inhaling ample quantities of oxygen to meet 
the increased needs of the accelerated currents of 
blood corpuscles; and that digestion and assimilation 
are thereby facilitated and the toxic products accu 
mulated through former inaction pregressively are in 
increased measures oxidized and eliminated. The 
doctor supports his conclusions in part as follows: 
“It is the muscles of the arms, together with those 
of the chest and abdomen, that pre-eminently and 
habitually suffer. When you drive a car forty or fifty 
miles over average American roads, or a fraction of 
that distance in the city, you give your arms and torse 
a course of purposeful calisthenics that rédouwnds di 
rectly to the benefit of your muscles and arteries and 
heart and indirectly, but no less significantly, to the 
benefit of your digestive apparatus and organs of 
elimination as well as the peryous system,” 
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The National Collection at 







By Dr. William T. 
rt s if 
I rep 
Y ‘ ‘ | “ t tl ies 
? At the very beginning the 
America offered collection was planned to con- 
: v York Zoologica sist of two se- ries, each one 
we “ pt it d ha imbitious contain eventu- 
rhe s accepted, and the ally a complete representation of 
Park offered his private col all the living spe- cies of horned wild 
animals, The Ge- ozgraphice Series is to 
” d funds show the game by continents. in order that in a few 
ens, | e flowed in, u | glances the visitor Imay see the zodlogical riches or 
( Hi nd Horns ha poverty of each grand division of the globe. Even in 
We do not know of the present crowded and imperfect arrangement, the 
Good fortune has brought to it a richness of Africa and Asia contrasts sharply with the 
t contains 17 first poverty of Europe and South America. 
| , be regarded as a The Zoilogical Series is intended to show the true 
| in one collection. relationships of the hoofed and horned animals of the 
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Horned Heads 
the New York Zoological Park 


Hornaday, Director 


world. At present this arrangement is only half 
wrought out; but even one glance at the great sweep 
of wall densely covered with heads and horns of the 
Deer Family is suflicient to show the zoOlogical value 
of the idea. The group of “Ibexes, Goats and Markhors” 
is well along toward completion; the “Sheep” repre. 
sent a beginning, and the “Bison, Buffalos and 
Wild Cattle” are of interest. The antelopes of 
the world, the giraffes and wild swine 
have not been separated, because the space now availa- 
ble does not permit it. 

At present this great collection is only to be regarded 
as temporarily stored in the Administration Building, 
which in truth it fills to overflowing. Into this office 
building the millions of visitors cannot be admitted, 
and at present admission is by membership in the 
Zoblogical Society or by card. 

But an important development is pending. In 1916 
ten persons subscribed $10,000 each to meet the cost of 


good 
keen 


rhinoceroses, 
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game heads. Below, left to right: Hanging the Clarence 








A vista threugh the temporary quarters of the National Collection of Heads and Horns (righf), and a closer view of part of the Reed-MecMillin exhibit of Alaskan 
Mackay gift of moose, elk and bison heads on a temporary canvas for the benefit of a photographer ; the 
world’s longest tusks, from an African elephant shot about twenty years ago; and the exhibit of African antelope horns 
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a sumptuous and suitable museum building especially 
designed for the Heads and Horns Collection. Unfor- 
tunately, just as construction work was about to be 
ordered, the war stopped the erection of the structure, 
and the soaring prices for labor and building materials 
have completely postponed the work until prices come 
down to the level of possibility. 

The National Collection has been the fortunate re- 
number of large gift collections. The 
nucleus gift was followed by choice collections 
of trophies from George L. Harrison, Jr., of Philadel 
phia, Edward J. House of Pittsburgh, Percy C. Madeira 
of Philadelphia, the great Reed assemblage of Alaskan 
heads from Emerson McMillin, and the matchless Clar- 
ence Mackay collection of giant Alaskan moose, Wyo- 
ming elk and bison. Five New York gentlemen, Messrs. 
Frederick A. Schermerhorn, Lispenard Stewart, Fred- 
erick G. Bourne, Charles F. Dieterich and W. Dd. 
Sloane combined their interests and purchased for 
us the South African collection of prizes known as 
the F. H. Barber collection. Mr, George J. Gould 
purchased for us the historic African collection of 
Dr. A. Donaldson Smith. Messrs. Newland, Tarleton 
& Co., of Nairobi, B.E.A., gave a fine series of British 
East African heads, and John W. Norton added a 
choice and valuable series of his African trophy heads. 

Of the individual pieces, the most no- 


cipient of a 


soon 
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A lesson in horn siructure, which is more fully 
expounded in the text 


ciety. The National Collection has been formed 
by the gathering of extra fine heads, shot and _ pre- 
served in the long ago, when big game was plentiful 
und cheap. 

A word in interpretation of the cut at the lower right 
corner of page 338 may not be amiss. These horns 
are all from members of the antelope tribe. The num- 


bers identify them as pertaining to the following 


3289 


Keeping Track of Winds for the Airman 
kK course the aviator is greatly dependent upon the 
wind; and a great deal has been written on thi 
head. We are told, for instance, that 
like the wind at one level it 
duty to seek another level at which the prevailing air 
currents are more favorable to his 
assumes. that the pilot 
favoring wind; and this is noi 
the facts. 
The United Weather 
terested in the meteorological problems that 
the aviator, for it 


if he does not 


is ‘his privilege and his 


voyage. But this 
knows where to seek such a 
always in accord with 
States Bureau is greatly in 
contront 
sees here an opportunity to get 
its findings into immediate practical application: in a 
way which the still 


dictions can not yet 


uncertain 
hope to duplicate The 
has accordingly paid a great deal of attention to in 
vestigating wind conditions aloft. It will be 
for instance, that during the 


ground-weather pre 


Bureau 


recalled, 


period 


preceding the 


transatlantic flights, one of the Bureau’s men was 
constantly at hand in Newfoundland to advise the 
aviators as to weather conditions over the ocean, while 
there was likewise published by the weather man a 


meteorological 
flying 


equipment is called 


discussion of all the 
involved in transatlantic 
Considerable new 


comprehensive 
considerations 





table are the splendid white rhinoceros 
head from Col. Theodore Roosevelt, an 
okapi head from Herbert Lang through 
the American Museum of Natural History, 
four superb caribou heads from Wiison 
Potter of Philadelphia, and a grand pair 
of Irish elk antlers from the late H. 
Casimir de Rham. Among the first and 
finest gifts were a Chinese takin from 
Mason Mitchell, and the longest and most 
beautiful pair of African elephant tusks 
ever known came from the late Charles 
T. Barney. 

It is impossible to mention here even 
one-tenth of the other fine individual 
specimens presented by generous and self- 
sacrificing sportsmen, many of whom gave 


up their finest trophies to place them 
here, forever. 
The anatomical collection, skilfully 


prepared under the personal direction of 
Raymond L. Ditmars, is a very interesting 
feature. It was designed to explain and 


illustrate the differences between horns 








for in the effort to take good account of 
the atmospheric conditions above the earth. 
The element of altitude has always its sig 
nificance, but never 


such a paramount 


one as in this connection. We illustrate 
herewith one of the new ideas, a wind 


map which shows how fasi and from what 
quarter the wind is blowing at various 


altitudes. This, of course, is not an hi 
strument of observation; it is simply an 
ingenious little scheme for recording in 
most convenient form the results of. ob 
servation and inference. But as an 


genious scheme it surely takes front ran) 


The wind is represented by arrows. 
The direction of the arrow indicates of 
course the direction of the wind if 


length is proportional to the velocity 


The height is indicated by the concentric 
circles which form the ckground of 
the diagram; the quarter in which the 
observation is made is shown by the po 
sition of the arrow on the etreumfer 

of its circle, and a convenient mea! of 








and antlers. Incidentally it shows how 
it is that the prong-horned antelope, grow- 
ing a true horn over a bony 
horn-core, is able to shed that outer horn 
and renew it with the coming of each season. 

A fair example of how this exhibit is got up is 
shown in the single cut on this page. At the left, we 
have here longitudinai sections of the horn and bony 
horn-case of the Rocky Mountain sheep. Beside it, at 
the top of the picture, are similar sections from the 
prong-horned antelope. These are shown again, but 
from a somewhat different viewpoint, at the bottom of 
the cut, toward the right. The long, curly appendage 
that comes next, at the top of the photograph, is a 
horn taken from a Cape hartebeest, while at the ex- 
treme right we have a longitudinal section of a deer’s 
horn, 

The home of the National Collection of Heads and 
Horns is now the place in which most disputes about 
horns and antlers are settled by the authority of 
actual specimens. The labels give the measurements 
of the various objects they describe, and he who runs 
may read, 

A few years hence, when the prices of 
labor and building materials are no 
longer at the summits of their respective 
peaks, and when Reason once more re- 
gains her throne, then—and not until 
then—will the Heads and Horns Museum 
be erected and occupied, Then will the 
world see two arrangements such, we 
venture to say, as never before have been 
seen under one roof. The money is ready, 
the building site is ready, and the public 
waits with impatience for the privilege 
of viewing this matchless collection in 
its entirety on eve ry day of the year. 

For the peace of mind of all humanita- 
rians, it should be stated that of the 
whole 878 specimens in this great double 
collection only ten were shot expressly for 
#! Tt thus appears that only a very small 


case of 





Copyright, Underwood & Underwood 
The handy weather map for the aviator’s direction, showing atmospheric 


conditions above the earth 


species; (1) Baker's roan antelope; (2) the baisa, a 
large cow-like creature from northeastern Africa; (3) 
the lesser kudu, a striped, hairy species that ranges 
from Abyssinia to the Cape; (4) the Tora hartebeest ; 
(5) Lichtenstein’s hartebeest; (6) the  springbok, 
which owes its odd name to the impression which 
its extreme agility in getting under headway made 
upon the early Dutch colonists; (7) the eland, perhaps 
in general appearance the clumsiest of 
the antelopes; (8) the harnessed ante- 
lope; (9) the gemsbok oryx; (10) the 
greater kudu; (11) the brindled gnu; 
(12) the sable antelope; (18) Grant’s 
gazelle; (14) the pala or palla, a little 











known red antelope of Angola; (15) 
Hunter's antelope; (16) Jackson's 
hartebeest. All photographs are copy- 


right by New York Zodélogical Society. 





reading of this feature of the map is af 


forded by printing in a few of the radii 


Lest someone ask what is the 


distin« 
tion between the crossed and those 
that are not crossed, we hasten to state that 
them are crossed. What appear to be 
are merely overlapping arrows, where winds of sub 
stantially the direction but it 
have been found at different times in the 


arrows 
none of 
‘rossea! arrows 
sume varying velocity 


samme point, 


Portable Piledriver for the War-Time and 
Peace-Time Job 
ARTIME conditions showed the necessity for a 
piledriver outfit strong enough to do heavy work 
and yet light enough to be readily 
own wheels. Such a rig was developed; furthermor: 
it can be be used as a drill with which to dig holes for 


transported on 


telephone posts, as a steam shovel, or as a derrick 
The drop hammer provided with the outfit weighs 950 
power for operating it 
30 h.p. gas engine located at the 
the upper frame. This movable upper 
frame also carries the A-frame boom and 


pounds, the being furnished 


by a front end of 








hanging leads and hoist When the ma 


chine is being hauled, the leads and boom 
are folded down compactly, and the 
mer is carried in a 
end of the frame. 


ham 
housing at the rear 
The 
pivoted to the sides of the upper 


A-frame boom is 
Prine 
The leads are 25 feet in length, with a 13 
in. spread. The extreme height from the 
bottom of the 
leads is 32 ft., 
a pile about 30 feet in height above the 


wheel to the top of thé 


making it possible to tal 


wheel base, 











percentage of these killings are in any 
way chargeable to the Zodlogical So- 


Portable piledriver for the use of army engineers but available for 


peace-time employments 


The outfit is being rapidly brought 
into use in the U. 8S. Engineering Cor 
work and is proving of devided valu 
because of the many purposes for whic! 
it can be used and the readir 
which it can be transporte Appar ly 
it should be of as much ° » the il 
engineer as to his Heagu 
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The Romance of Inventicn— Ill 


dem 
that it 


] . ; +} 
‘ wm be Bi T his ime 
nil bem ics, 


fly in a heavier-than-air 


The Patent That Flew 
By C. H. Claudy 


wit in Paris. With little 


noney and no style, cooking his own meals in a crude 


butt and sport of every 


wooden hangar, doing his own work, smutty with 
vrease and with the man of science and the gentleman 
well concealed in overalls and a sphinx-like attitude 


toward inquirers and critics alike, Wilbur Wright was 


not a romantic figure. until he flew. 
Both the brothers always claimed that their inven- 
tion, discovery, call it what you will, was their joint 


that neither contributed more to the solu- 
tion of the problem than the other. Wilbur, who died 
in his bed of typhoid, Orville, who almost died in the 
accident to a powered plane which resulted in a 
1908, acted each other like flint upon 


work 


first 


fatality in upon 


that if a Wright said “no flight” he meant “no flight.” 
The conquest of the air has cost many lives. Many 
of these have been foolishly expended and brought no 
gain to the experimental world. Others have taught 
much and many a man flies in safety today because 
some other man has laid down all he had, to learn, 
This can be said of the first accident to the first plane 
ever to fly consistently. Orville Wright was the pilot, 
Lieutenant Selfridge the passenger. It was Wright's 
theory that “safe dnd sane” flights consisted of circles, 
always to the left, above the parade grounds at F, 
Myer, always in such a position that should the ep- 
gine stop he might glide safely to earth, and never at 
a height so great that that glide would be at a dangerous 
speed. So when the inevitable happened 





und a tail fitting now known to be far 








did noi discover America. 


EW great steps in invention have failed to bring forth counter-claims, 
vigorously supported. Shakespeare did not write the plays, Co!umbus 
Selden never invented an automobile, Bell 
a telephone or Edison an electric light—if we can believe rival claimants. 
But in the eyes of the man in the street, proving is doing; and regardless 
of what others may have thought and attempted and demonstrated, the fact 
remains that the first heavier-than-air machine to get up and stay up, 
carrying a man, was that of the Wrights.—Tue Eprror. 


too flimsy for the strain it had to take, 
wore through and broke, the released guy 
wire caught in a propeller blade and 
snapped it and the machine turned, lost 
speed and then nose-dived, there was no 
space with which to flatten out the curve, 
Selfridge paid with his life, Wright with 
broken bones and many cuts which kept 
him flat on his back in a hospital for six 
weeks. 

It is no apochryphal tale that Wright's 
first thought after recovering sufficiently 
to think was, after Selfridge, for the 

















steel. When one proposed an inquiry, the other reached 
for pad and pencil to solve the problem. When one 
had an idea, the other added an improvement. When 


one tried an experiment and failed, the other was at 
hand with comfort and encouragement. 

There have been few inventors of epoch-making de- 
vices who were less satisfactory from a public stand- 
point than the Wright brothers. They did not like 
nor seek publicity. It was about as difficult to lionize 
make them talk. In 1908, when Wright was 
alone at Ft. Myer and in 1909, when both brothers 
appeared to complete the government tests, so rudely 
interrupted with the accident of the first year, fatal to 
Lieut. Selfridge, they were continually surrounded by 


them as 


cause of the accident and that he would 
fly again as soon as he could. His faith 
in his invention was never stronger than after it had 
laid him low. And it is strange but true that it was 
while he lay in the hospital that he made about the 
only prophecy he was ever known to make regarding 
aviation, that the machine of the future would not 
be that which could fly the fastest, but which could 
fly the slowest. A hundred laboratories today are 
searching for the means to make an airplane fly slow- 
ly that it may land and rise from a confined space. . . 
before aviation was fairly demonstrated as a possibility 
the inventor of the principle which made it possible 
had forseen the ultimate machine. 

There has been much popular misconception in the 
public mind as to just what the Wrights really did 
for aviation. The principle which they 





i h made the development 
nect ! i practical, not a theoretical pos 
ih any tlying machine 
! tit r taken out in this country for 
r ny z naechine was for a 
never yet flow the heli 
' 
! wi home ina 
her ¢ i al | flight was, prior to F 
yur, the l regardful and the most 
| of the development of that art 
} t I ra ceunt flight was 
by a American in an American 
el ‘ nd the first aircraft en 
tne mecessfuliy put in quantity 
wus the Liberty engine. 
I ¥ great steps in invention have not 
vigerously disputed by rival claim 
i Ss! espen re did not write his 
Colunrbus did not discover Amer 
Seldon pever 'nvented an automobile, 
Bell a telepl e, Hdison an electric light or Wright a 
lying machine, lf one believes the history of claimants 
even sometinies if one can believe the courts. 
isut to the man in the street at least, the proving of the 
lying is in tl doing, not in the courts Regardless 
f what Lilienthal did with a glider, Chanute with 
ving Montgomery with kite structures, or Langley 
Ader with steam driven mechanisms, the fact re- 
tins that the first -heavier than air flying machine 
get off the earth under its own power, carrying 
an, and staying in the air, was the flimsy, ill-de- 
igned, ineffective and, by today’s standards, alto- 
er inefficient Wright flying machine 
Che Wright patents are remarkable rather for what 
ey do not say than for what they do. 
The socalled fundamental patents were 
ra something which today the airman 
iughs at a means for warping the 
ving and turning the rudder at the same 
ime, that one could not steer to right or 
‘ft without banking, and that one could 
slip into a bank without a right or 
urn to keep from falling In the 
ght of the present day acrobatics, the 


rudders to 
But it was 
thing which 
for before man might 


recautionary coupling of 


varping wing eems absurd. 
m absurd it was the 
ossible 


nade flying | 


ly successfully, he must have experience 


the air, and how 

e in the air 
illy and safely? 
A thousand 


could he gain experi 


n without flying success 


balladists have sung peans 








worked out was that of the warping wing 

.. the cambered surface which could 
be so twisted out of shape that one end 
offered a greater, the other a less, resist- 
ance to the air, thus tipping the machine, 
or, per contra, offering a means of over- 
coming a tipping caused by wind puffs 
or unevenness in the supporting medium. 
With this they combined the horizontal 
rudder, so that any turn must be banked 
or any bank a turn. 

The machines of today do not “warp” 
their wings . . . hinged flaps, called aile 
rons, diminish or increase the wing tip 
resistance. 

There is no connection in the modern 
plane between a rudder and aileron. . . 
the pilot may, if he choose, slither around 
a turn without banking, or bank and side 
slip without turning. All tie complicated 
and daring evolutions of the aerial stunt 
performer are because all the 
three controls. . . lateral rudder, vertical 
rudder and wing tips are actuated sepa- 
rately. 


aS 


possible 








i praise of the daring of great airmen. 
But no flying man who fought, no cross 
yuuntry adventurer who flew, no _ pilot 
who polated his plane across the landless 
mches of the ocean, showed a higher 
ype of courage than did Orville Wright 
in 1908, when with exactly seven min- 
n the air for experience—and that 
iken lying down—he stepped into his 
plane, in front of ten thousand hostile 
keptice and flew once and a half around the parade 
yuunds at Fort Myer, Va., near Washington. Those 


fought, those who tried for the cross-ocean prize 


rlory knew their machines would fly remained 
tile men or hostile distance to conquer, only. Wright 
new only that his machine should fly and that if he 
ld do what he knew he should do, he might go up 
ind would come down somehow. But he had never 
done tt. and there was a waiting world anxious to tell 


him he never could do it 
tut be did it 


Let po one think that credit is here given to Orville 
Wright at the expense of that which should go to his 
brother Wilbur Wilbur Wright, at Le Mans, was 
getting ready to fly when Orville flew, and was the 


demonstrated its ability to make a sustained flight 


a small army of lynx-eyed newspaper men. . . scribes 
who had just finished with Captain Tom Baldwin and 
dirigible, and who had found in the old circus 
performer not only a capable aeronaut but a born 
showman, always willing to talk and give forth a 
“story.” 

The Wright brothers had no stories to tell. They 
would make no predictions. They explained no theo- 
ries. They would not comment on other inventors and 
their attempts. All they would do. .. and this they 
did with absolute fidelity. . . was to tell the reporters 
“we may fly today” or “there will be no flight today.” 
At first the newspaper men didn’t believe. . . they 
hung around for hours at a time in spite of the assur- 
ance that they were wasting time. Later they learned 


his 


One of the first Wright planes, with front elevator and without wheels, which 


Wright's early plane was flung into the 
air from a catapault...it ran on 4 
rail and received its initial impulse from 
the power of gravity acting through a falling weight. 
It landed upon skids, like a sled, and required a per 


fectly smooth space, or disaster resulted. Today's 
machines start under their own power and run of 
wheels. The Wright machine was a pusher. . . prac 


tically all modern planes are tractors. The Wright 
machine had two propellers from one angine...-# 
form of construction which is never seen today. The 
Wright machine of 1908 had two controls, one for either 
hand. .. one was rudder and wing-warp, the other 
vertical elevation or depression. Today’s plane steers 
right and left and up and down and tips the ailerons 
with a single joy stick with four motions and 
a foot control, leaving one hand free for some 
(Continued on page 350) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 




















The International Language 


To the Editor of the ScrentTiFic AMERICAN: 

Perhaps a year ago you gave us, in an editorial en- 
titled “Science and the International Language Ques- 
tion,” a careful survey of this very appealing subject. 
You rather effectually discouraged any hope of imme- 
diately solving this perplexing problem, either by 
agreement on one of the modern or classical languages, 
or on an artificial speech of which Esperanto is a rep- 
resentative type. But you overlooked an important 
possibility. Yours seemed to accord with the popular 
view that, though the artificial languages have failed to 
win a practical success, this is not due to any fault in 
their design. But this conclusion seems premature. 

Another possible solution is in the design of a speech- 
type more independent of the form and more consist- 
ent with the purpose of speech as we know it; and, 
before dismissing the subject, I want to point out the 
theoretical weakness of the above noted types, and 
how it is possible a more consistent design may supply 
the missing key to this complex problem. This logical 
design, though less readily arrived at, gives more 
promise of really solving the problem in a practical 
way; and, unless it is impossible to “fit the human 
brain” with a rationally designed speech, this freer 
treatment of the problem affords a most promising field 
of research. 

The scheme for a logical speech implies an intelligent 
adaptation of alphabet, vocabulary and syntax to give 
the greatest simplicity, flexibility, precision, and the 
many other qualities required. Further, this system 
should merit the name “Science” of speech in the sense 
of thoroughness which this term implies in the sciences 
of mathematics, physics or chemistry—in embodying 
all the essential data on a given subject, the propor- 
tionate value of each detail, and a correct theoretical 
basis for the laws governing the relations of each ele 
ment with all the others. This implies an immense 
task, but no champion of any present system claims it 
complete. 

Whether it be possible to devise a practical scientific 
speech is an open question; for, as you say, “Naturat 
languages grow up in consequence of complex laws 
which are only imperfectly known.” But, with suffi- 
cient effort, we may expect to discover these laws, and, 
these once mastered, to determine a speech-type so 
obvious and effective as to defy any competitor. It may 
not be impossible to develop a speech as consistent as 
the theorems of Euclid or the laws of the physical 
sciences, yet so thoroughly effective that it surpasses 
any present conception of speech. In any case, chi- 
merical as it seems, it may be possible to go further in 
revision than any artificial language has yet gone, and 
design a speech whose perfection will command uni- 
versal confidence and supply another incentive to put 
the international language to work. 

One weakness of the artificial languages is because 
their authors, overawed with the difficulty of their 
learning, closely followed our native tongues for the 
expediency of making them the easier to speak. This 
expediency may or may not be necessary, but, at least, 
it hardly accords with the scientifie method and, in 
several ways, tends to defeat its own purpose. 

First, speech is a rather complex total; the difficulty 
of learning is secondary to the resulting value, and 
this, owing to its being a social institution, depends 
on the importance of the other speakers. So confidence 
in its success as the international speech seems of 
more value than obvious familiarity. As no system 
has yet inspired the needed confidence in its success, 
the years seem only to add to the number and the con- 
fusion with little advance to the goal. Nor, from tneir 
theoretical nature, is this surprising. They are not 
Scientific, though the status of Science in the modern 
world suggests that its method should be sought to 
Shape a system so important as the future world lan- 
guage, and its prestige needed to give confidence to 
the result. Lacking these, we may expect a language 
of expediency to be of little permanent worth. 

Second, after following the expediency of copying the 
native speech, it is even doubtful if the resulting 
artificial languages are much easier than is afforded 
by following more original lines. Henry Sweet ex- 
Presses the mature conclusion that “all languages are 
equally difficult ;” that if simpler in one feature of 
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grammar, a given language is more difficult in others. 
Moreover, instead of grammar, the vocabulary gives the 
most trouble, and this is essentially arbitrary in all 
types, including the artificial speeches. As a science, 
the rudimentary character of some ideas concerning 
speech suggest something of the state of other sciences 
when the leading lights were seeking the elixer of life, 
and the philosopher's stone. 

A third objection to accepting the present models as 
final is absence of suitable methods for comparing 
with each other, and of critical standards to replace 
the authority of tradition. True estimates of the rela- 
tive values of all the elements of speech may be re- 
mote, but we may expect many elements of our problem 
stated in simple terms that allow intelligible compari- 
son with each other. 

A simple illustration of a standard of comparison 
may be seen in the average volume of the words of the 
vocabulary. Other things equal, it is usually sup- 
posed the shorter words are more forceful and effec- 
tive. Assuming it is desirable to confine the words to 
the smallest limits, a comparison of the actual words 
with the possible minimum is enlightening as to their 
efficiency in this respect. Thus, the alphabetic sounds 
in common use in English combined in all the ways for 
forming practical words of a single syllable give a 
total of perhaps 100,000; more than the total of most 
languages or the power of any individual to master. 
This is a vocabulary of consequence, but if insufficient, 
each in turn may combine with all the others and so 
form enough words of two syllables to approach in- 
finity so far as the possible needs of speech matter. 
So the actual range of our words up to six or more syl- 
lables makes an altogether .modest showing for effi- 
ciency by this crude measure. 

The total number of vocabulary terms needed, and 
the extent to which our speeches are redundant and 
defective in this respect, likewise readily lends itself 
to analysis, but the analysis is overlooked and much is 
left in vagueness. Ours is credited with more than 
400,000 words while French, German and other lan- 
guages manage with only a fraction of this number; 
the individual speaker, in any case, rarely masters 
more than a small proportion of the words in his 
speech. All speeches are probably needlessly extrava- 
gant in terms when these make such a difficulty in 
language unless the form systematically suggests the 
meaning. This it does not, except in a minute way 
that is offset by the same similarity of derivation of 
terms unrelated. Esperanto is slightly better in this 
respect than our native speeches, but it is too close to 
them to stand out in any notable contrast. While we 
still require additional terms with the growth of 
knowledge, these will be related in meaning with our 
known words, and if composition is similarly related so 
as to suggest their meaning, the vocabulary may be in- 
definitely extended if the additional terms be simple 
and less unwieldy than their equivalent in phrase or 
clause. 

The number and volume of the words of a speech are, 
perhaps, unimportant, but they serve to illustrate 
how rudimentary is our knowledge in some phases of 
the problem, and, somewhat, how we may expect to 
approach all the elements of the problem of the in- 
ternational speech by the scientific method. There is 
a multitude of details that require intelligent treat- 
ment within themselves as well as in their relation to 
all the other elements of the problem which makes any 
hasty conclusion rash. Avoiding the obvious gram- 
matical irregularities is necessary, and has _ been 
emphasized in all the proposed languages, but, com- 
pared with many more fundamental irregularities that 
have been overlooked, these seem trifling. If it is 
useful to have the plural of nouns and the tenses of 
verbs formed regularly, it may be as useful to have 
the sentence structures expressing similar ideas of the 
same type. Idiomatic expressions might be improved 
by being put in more consistent forms, and whole cate- 
gories of constructions might be transformed with a 
gain in force and simplicity by slight changes in some 
of their elements. If many anomalies besides the in- 
flectional forms may be pruned off with advantage, 
there are possibly other features never made use of in 
speech that would prove of advantage, and, altogether, 
this affords a fruitful subject of inquiry but space is 
too limited to go into it here. 

Then, the international language, though appealing, 
is balked in the difficulty of learning and the greater 
difficulty of choosing the type to be learned, because 
we have no sufficient knowledge of the problem to 
warrant a confident conclusion. Though some of the 
artificial languages are “marvels of ingenuity” in some 
respects, the same may apply as well to many proposals 
for perpetual motion, while most great inventions are 
essentially simple. The whole problem is largely neg- 
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lected, because so much needed data is lacking, but we 
do not yet appreciate our failure in this respect o: 
the means of mending it. Science, with its many suc 
cesses in other fields, has been too occupied with these 
to take note of the necessities of the internationa! 
language to become practical, or to outline a speech 
type that commands confidence. But the game is stil! 
young, and there are unlimited prospects of success 
E. E. Porter 
Carnegie, Pa. 


The Through Bill of Lading 


To the Editor of the ScrentTiric AMERICAN: 

The long and interesting letter published by you, be 
ing written by an Australian merchant on the Through 
Bill of Lading has had my careful attention and I 
can appreciate the troubles, difficulties and loss that 
arises by the non-delivery of shipments and the seem 
ing impossibility to fix the liability. 

Knowing the circumstances I suggest overcoming 
them in two ways, as follows: If goods were ordered 
on letter of credit, the credit should read, Draft at 
(say 60 days) sight “after arrival and inepection o/ 
goods,” and if bought without a credit the draft at 
tached to bill of lading to read the same way. This 
would mean that the draft comes forward and is held 
by the bank and not accepted by you until the 
goods arrive and are inspected by you to see if thes 
are all in order before you put your acceptance on th: 
draft. 

If your American manufacturer will not accept a 
credit of this sort but requires a sight draft at time ot 
shipment then you will have to go to a commission 
house and pay commission and extra interest for the 
approximate time the goods are in transit. 

The “Through Bill of Lading” is a splendid docu 
ment when not abused, but the best service is to have 
an agent at port of shipment and pay him for trac 
ing and watching of the transfer. We used to send 
a photograph of the shipments, showing marks sand 
packages so the transfer agent could find them easily 

M. Haut McALuister. 

San Francisco. 


Who Started It? 


To the Editor of the Screntiric AMERICAN: 

You are so precise in your ordinary explanations 
that I should like to read your idea, stated with lik: 
precision, of where present high prices started. 

For instance, taking 1914 as a year of normal prices, 
who was the first to become aware of the change in 
the gold quotient, and how did he acquire his informa 
tion? 

For instance, you stated that you raised your sub 
scription figure because the pulp man charged you 
more; you didn’t lay it to the gold supply Weil, if 
the pulp man charged more, not on account of the 
scarcity of spruce and pulp, as then stated, but be 
cause of gold, how did he learn about the gold situation? 
And so on, back to the first price-booster. 

During the Civil War, when it was a toss-up which 
side would win and make the currency of the other 
side valueless, flour in the South went to $600 a bar 
rel on the sporting odds, and gold here went to pre 
mium, and the importer naturally charged more to 
recoup himself. But in the last war there was no ex 
cuse of that sort, and now everyone has perfect confi 
dence in the Government's solvency, and in the value 
of the Federal Reserve notes. 

The point is, who was the first of the present price 
boosters, and how did he come by his information 
about the gold situation? Is it not, perhaps, tiiat he 
knew no more about the gold situation than the puip 
man did when he raised the price of your subscription, 
but saw his chance and took it, just as our other 17,000 
war millionaires took theirs, the boost of each one of 
them shoving up the prices of the one next to him? 

J. R. Smiru. 

New York. 


Daylight Meteor 


To the Editor of the Screntiric AMERICAN: 
I read in the August 2nd issue of the 
AMERICAN a letter describing the appearance of a day 
light meteor seen in the United States. A meteor very 
similar to the one described was seen by me about five 
years ago; it appeared in the south and traversed an 
are of about twenty degrees, moving in a westerly 
direction; it was from twenty-five to thirty degree 
from the horizon. In size it was almost f 1 t? 

area of the moon; it shone with a yelloy 


ScrenTirik 


wus seen about 5 P.M 
Winnipeg, Can 
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The Sea Sled 


October 4, 1919 


A Remarkable Boat That Skates on the Water at Incredible Speeds 


rreAR I ‘ I e wv Mr. Albert Hick in the water when the boat was at speed, the dip being 

A regulated by the position of the propeller shaft in 
relation to the bottom of the boat and by the inertia 
the water with the boat running As only the 

er blades of the propellers were immersed, this 


essitated the use of two propellers 


were held rigidly just above the bottom of the boat in a 
shaft log at the stern and ran in long lubricated bear- 
ings of ample surface instead of in small non-lubri- 
cated bearings held in a strut-arm under water. The 
propellers for a given power were so much larger in 
wetted area than screw propellers for similar power 

















x 2 it J 
s ng in opposite directions to eliminate side thrust, that they did not cavitate. The boat drew about 
surface propeller—the dipping propeller with half as much water as the screw-propeller boat of sim- 
gers regulated dip—became an accomplished fact ilar size and power, and, because the shafts were above 
le The surface propeller was first tried, not in hydro- water, the boat could run through heavy growths of 
ugh = plane boats, but in small boats traveling sufficiently weeds without the propellers fouling and with the 
- 
Orr mn / 
e - : Ay 
7h 
& 
The sea sled in action from many viewpoints 
\bove we have t -foot ordinary sea 1 and the 50-foot airplane-carrying type; in the center we have three striking views of the airplane carrier, one taken from high in the air and 
anothe owing a plane taking off from the deck of the sled; the lower pictures show a plane riding on the sled and the act of putting the machine on the forward deck of the carrier 
A considerable part of the fast to “iron out” the water at the stern, and so speed practically unaffected. Also, in the case of 
ill speeds and liabl permit of a strictly regulated dip for the propeller— running over a submerged obstruction, the worst that 
rged obstruct $s, and, the secret of success in surface-propeller installations. could happen would result in bent propeller blades, 
ropellers could be The first such boat had only 17 horse-power in a 20- the shafts being protected from damage and of larger 
weeds foot hull, but with the first pair of propellers tried the diameter than in the ordinary speed boat. 
z l vith shaft and ap boat made better than 18 miles per hour. The steering system was next attacked, and side- 
. Nag r ind, se f levelop a more Here at once was a speed boat radically different plate rudders substituted for the ordinary type rud- 
il arrangement Mr. Hickman from anything that had ever been afloat. There was der. The side-plate rudder, instead of being hung at 
| the propeller shafts to a position above the no shaft under the bottom of the boat, and from end the stern and swung by a rudder stock, was hung at 
iter line at the ster so that practically only the to end the bottom was clean of any projection with the the sides of the boat aft, projecting beyond the tran- 
rking yx f the propeller blades dipped in exception of the water intake. The propeller shafts (Continued on page 351) 
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Aboard a Giant Passenger-Carrying Airplane 

T is not because the Farman “Goliath” biplane is 
| the largest or the finest or even the first of its 
kind that so much attention has been paid it by the 
press of the world. This airplane has been intelli- 
gently used by its builders, and its numerous flights 
with civilian and military passengers have attracted 
no end of writers and photographers. 

The latest exploit of the Farman “Goliath,” which 
has already been described in these columns, was in 
a recent flight to Dakar in Africa. Starting out from 
France, the big airplane with its load of military 
passengers winged its way toward the west coast of 
the Dark Continent. While the machine was flying 
along the coast at a point about 90 miles north of St. 
Louis, Senegal, the bolts securing the right propeller 
were sheared. For 35 minutes the flight was con- 
tinued with the starboard engine running alone. This 
engine overheated, and it became necessary to land 
on a patch of sloping beach when the tide was high. 
The machine after landing ran into the sea and was 
badly damaged. The crew were alone for six days 
before parties of natives from neighboring villages 
discovered them, They had a_ limited 
quantity of food in their -possession, and 




















Left: Cabin looking forward from the pilot's quarters. 


Right: Corridor and fuel tank. 


Center: 


erator and his equipment 


Wireless op- 


Views aboard the giant Farman “‘Goliath” 


biplane 









seaters, made by the Sablatnig and Rumpler works 
These are the three foremost enterprises, and ha 
government license for passengers, mail and p 
aerial service. 


So far, services appear to have been successful 


which means that delays have not been caused by 
technical or meteorological factors, but by strikes and 
the lack of petrol resulting from them. Thus the 


Deutsche Luftrederei has for some time only been abl 
to maintain the main lines between Berlin and Weima 
and although it has acquired the former naval) 

at Aabenraa in Schleswig, it has been held up by fuel 
troubles. The Sablatnig Co. hopes to inaugurate a 
service from Schleswig to Copenhagen, though so far 


has not the sanction of the Danish Government 


As they are the persons chiefly forced to travel these 
days the artists, actors and actresses are the best pio 
neers and advertisers of the various commercial avia 
tion firms. 

The Sablatnig enterprise employs its pight-flying N 
model with good maneuvering capabilities It is 
equipped with a 230 h.p. Benz engine, and has 1 
front observer's cockpit transformed into an en 

narrow cabin for four 


PASSE? 





water was obtained by 
water. 


distilling sea 


The accompanying illustrations taken 
aboard the Farman “Goliath” 
flight are the first 


while in 
0 show the crew's 
quarters of this giant airplane. The first 
view shows the leg of the pilot at the 
left, with the map holder directly in 
front, as well as view of the cabin for 
ward. 


The second view shows the corri 
dor running alongside the huge gasoline 
tank, while the third shows the wireless 
installation. 


Why Germans Are Flying for Business 
Rather Than for Fun 

a end of the war has given Germany 

a good opportunity for developing 
civil and commercial aviation, as a start 
did not have to be made with joy-riding. 
Owing to the total breakdown of the rail- 
ways more than other things, aircraft 
have come to the fore as the speediest, 
the most certain, if not the safest means 
of transportation. Thé cost of aerial 
travelling cannot be helped for those who, 








I iZzers i 
makes the machine appear rather 
heavy in landing. Various othe 
works have adopted the Ai: VO] 
senger limousine fashion fusela for 


their modern light two-seater (C.1 
biplanes, by raising the rear ob 


cockpit. The D.F.W. works in Leip 
and the Hannoversche Waggenf: 
have done this. 

Most other passenger-flying has beer 
done with the Staaken giant typ. vhich 
is now a combined tractor and pus 
biplane with four engines in two inter 
plane power-eggs. A regular week- 
trip service, similar to the Farman-Goli 


ath Paris-Brussels one, is run between 
serlin and the seaside resert Swin 
miinde, and affords the wearied inha!l 
tants of the capital some possibilities 


fresh air. tjoth Staaken airplanes and 
seaplanes are employed with the fuselag 
nose made into a passenger cabit O 


Staaken aircraft has with full passenger 
load crossed’ Mount Brocken, accordi 
The Aeroplane, 


Among the licensed builder 








perforce, have to travel, but most people 
are not travelling at all, 
owing to the present rail- 


Near view of the cabin of the all-metal German monoplane 


well-employed type is the Aviatik worl 


now situated at Leipzig-Heiter 


They manufacture for 








way troubles. Should the F 
re-establishment of the rail- 
Ways to something like nor- 
mal conditions not bring the 
cost down to the earthbound 
regions soon, which does not 
seem possible, as the rail- 
road inefficiency is owing to 
lack of materials, and as the 
locomotive output is less 
than ever, thanks to strikes, 
then aircraft may have 
chances of developing into 
pure commercial types, in 
Spite of the otherwise sad 
financial situation. 

At present G and C class 
airplanes are chiefly used, 
i. €., the twin-engined A.E.G. 
five-seaters, 


made by the 
German Air 








mercial, mail and passe 
service a R.II] model. wit! 
four 250 h Pp SIN -C"% by 
motors. The main di 
sions are: Span ih! me 


ters: maximam leng 


m.; maximum height, 6! 
m.; empty, weight, Y tons 
fuel and crew 1800 ke 
useful load, 1.800 kg in 
tal weight, 12.600 ke Mh 
crew comprise: Cyne 

tain, two pil its tw 

neers, and me ® 

The fuel capacity 

for a 7 hours’ flight, or 
distance of S7h ku i 


ie 


speed is 125 








Shipping Co., 


and their modern two- 


German all-metal monoplane for passenger-carrying service 


hour at al iti le 

ft., the climb belt 0 
in 100 min im Ow 
ceiling 


(Continued on page 354) 








SCIENTIFIC AMERICAN 
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One of California’s Unvisited Splendors to be Made Accessible by the Roosevelt Highway 


[ y NTIL conditions made it impossible we flocked to 


J foreign shores to see the sights and closed our 


yes to the transeendent marvels of this Better Land. 
ow that we have been staying in our own we are 
Iso coming Into our own and beginning to comprehend 
what we rejected. The past few years’ travel here has 
ved to den trate to those who formerly sought 
rther climes that the home scenery beats them all 
And new features are constantly disclosed. We learn 


in the era of discovery, that explora 


m of the United States is far from complete. In 

ancing tl statements, a petition was sent from 

west a few days ago to the President to set apart 

ted Rock Canyon, in southern California, as a na 
ul 1 ment Who ever heard of the place? 

This enchanted spot, rich in unique beauty and of 

peculiar scientific import, has just come to light—a 


turned. It 
wealth 


page in America’s wonder-book 
rainbow-hued gorge containing a 
reared and carved and 


elements but comparable only to the 


® a romantic, 


amazing structures even 


iinted by the 





lassics of ancle and modern architecture. Its fossil 
heads, undug and unsearched, give promise of prehis- 
orice treasure to science; archeologists and educators 
re concerned in finds in its caves, 


The canyon ts a gash in the lower end of the Sierra 
Nevada Mountains, Its mouth opens upon the north- 
edge of the Mohave Desert near the El Paso 
Range and twenty-four miles from Mojave. It is only 
26 miles from Los Angeles and 158 from Bishop, the 
town. More than half a 
ago prosaic passed that way and 
heed to its vivid charm. Now it suddenly finds 
tself on a main trall of civilization and tens of thou- 
sands of tourists and others are beginning to admire it 

rapture and astenishment. Through its length of 
extends the southern branch of the Roose- 
(formerly the Midland Trail), 


western 


principal eastern California 


entur' pioneers 


iid n 


fte 1 miles 


elt National Highway 


transcontinental automobile route to San Francisco 
id Los: Angeles, entering the Golden State centrally 
ia Westgard Pass and turning north and south. Cali 
rnia has designated the Red Rock division a main 


ne of its highway system and within a year it will 
e paved through the canyon. The survey for this 
jodern boulevard grazes some of the prodigies which 
he Government is petitioned to protect and preserve. 
(his road leads to the Sequola (proposed Roosevelt), 
General Grant and Yosemite National Parks along and 
and most magnificent ranges. 
it was my privilege to time in 
his canyon, make a cursory examination, and name its 
works. At the same time it came to 
he atte civic, commercial, highway 
ind auto organizations and men of the Pacific Coast 
with the result that the head of the nation was asked 
to proclaim it under the Federal wing. The accom- 
photographs indicate whether or not it is 
while. That which contains the major 
es embraces a little less than four square miles, 
from the desert, and lies at 
On approach from either di 
rection a turn brings the walled-in miracles of form 
nd celar into sudden view—an entrancing plcture: 
pillars and columns, plain and fluted and chased; pilas 
ters and colounades, tiny and titanic, tier upon tier, 
nile afte® mile, far skyward; arcades, corridors, balus 
cathedrals, towers, domes, 
gargoyles—all perfectly molded and 
exquisitely adorned by the Lord of Creation and un 
yuuched and unmarred by the blundering vandal, man; 
a buried city, and scores of other fancies 


America's loftiest 


icross 


recent pass some 


ore inspiring 


nition of leading 


panyine 
worth section 
urpr 
s several 
ibout 2,000 feet altitude. 


miles removed 


trades; temples, castles, 


sphinxes, 


spires 


in acropolis 

adhcernte alities. Attempts at description seem futile. 
Standing upon an eminence at the canyon’s head is 
he Temple of the Sun, an impressive gray pile 125 
eet high, with a series of terraced entrance-ways and 
irtially crumbled walls forming an elliptical enclos 
ire approximately 150 feet in diameter—an ideal am 
iter. Those who look upon this temple find 
belleving that it is not a ruin of human 
lwor Nearby, dominating the entire mystic 
issive Sentinel Tower, imposing rather 
I harder al much more substantial 
’ lov Geo sts say it probably 
i mmanding bulk aloft for hundreds or 
| f centuries The walls are kish grey and 
mus ia ip a dark red; a fascinating con 

mellow blue of the California sky. 
A ‘ ially opposite is The Acropolis, colos 


forbids wr inviting according to 


By John L. Von Blon 


the sway of the beholder’s emotions. More than 450 
feet high, 1,000 long and solemnly aloof, it has been 
likened to the Athenian Acropolis and as well to the 
mammoth teniple ruins of Baalbec, in northern Syria. 
It bears a remarked resemblance to the pile at Athens. 
Seen from any angle it is mysterious, awe-compelling, 
certain to leave a lasting imprint on the mind. Here is 
a standing invitation to troglodytes and cliff-dwellers 








THE VIEWS ON THE OPPOSITE PAGE 
SHOW FEATURES OF RED ROCK 
CANYON, AS FOLLOWS: 


i: The Royal Gateway, 200 feet in height, 
and leading to a sculptured foyer 600 feei deep. 
2: The Great Temple of the Sun, containing 
an elliptical amphitheater 150 feet across. 3: 
Pan’s Pipe-Organ, with pipes from eight to 
forty feetin height. 4: The Citadel, perched 
400 feet up the hard, corrugated gray slope. 
5: Indian Cave, where a priceless collection 
of pottery was found. 6: A bit of detail 
from the Buried City. 




















seeking new homes. In the days of the argonauts a 
band of desperadoes lived in secret chambers of The 
Acropolis and preyed upon the valuable metal freight- 
ing through from the Cerro Gordo mine at Owens Lake 
to San Pedro and tidewater, but there has been no 
occupancy since the notorious bandit, Tiburcia Vas- 
quez, was driven out in the 70's. 

A masterpiece is the Closed Cathedral, a study in 
magnificent coloring, so gorgeous and yet so softly har 















a eeIsHOP | 
HO, , 
© S\ “hag 
43\ “I 
et \ RED ON 
aod 7 ROCK 
#9 \\ MOWNE CANYON 


¢fa 


niA& 
Pros ANGELES 


TEMPLE OF 
THE SUN 








PULARS OF 
HERCULES 





CLOSED 
. CATHEDRAL 






3S 
. SPHINK 







CrvavDeL 





DEED 




















ONE MILE 
Map of Red Rock Canyon; the insert shows the 
general location 


monious that no mortal wielder of the brush dares 
hope to equal it. The edifice is of tremendous size 
with an entrance twenty-five feet high and fifteen wide, 
solidly blocked at a depth of twelve feet. Pure white, 
deep blue, yellow, red, green and all the intervening 
shades are blended in the decorative scheme. There is 
the suggestion of an immense stained-glass window. The 
antiquity, enhanced by a crack or 


vhole aspect is of 


fault diagonally across the front and through the gen- 
eral formation—evidence of an earth slide before or 
possibly soon after the processes of erosion began, §o 
realistic is the cathedral effect and atmosphere that 
one involuntarily listens for bells to intone the hour 
or call to prayers. 

The Buried City, where masses of burned clay 
broken up like common bricks have crashed down and 
crushed and covered some of the best examples of nat- 
ural construction, particularly a group of pagodas, is 
a somewhat melancholy sight reminiscent of Hereula- 
neum and Pompeii. Fortunately there still remain 
several rare pagodas and a number of dainty sculp- 
tures, including a gracefully curved, lace-like parapet 
in the foreground. Here also may be seen other orien- 
tal building types which escaped the avalanche and 
bring to mind ‘Thibet or Asia Minor, The Buried City 
occupies eight or ten acres. Above and behind it the 
walls loom 500 feet. The overwhelming blow came 
from the nether side of the top stratum. Enormous 
ledges continue to break off and go tearing down their 
destructive course. <A section of a broken column 
rolling down like a log took the tripod from under the 
camera while these views were being taken, then landed 
in the highway. 

Rising nearly 200 feet above the level floor in a deep 
pocket of the canyon is a stately columnar entrance 
of such symmetry and elegance and so beckoning that it 
unhesitatingly was christened the Royal Gateway. It 
leads to a sculptured foyer extending back 600 feet 
and having the characteristics of a superb art gallery 
in which almost any figure desired, heroic or minia- 
ture, may be discerned by giving the imagination slight 
leeway. In the center, at the correct distance from the 
opening, as though placed by measured design, stands 
& separate group of five columns on a tall base. Gate. 
way and foyer are white as snow. 

Four hundred feet up on the hard, corrugated gray 
slope, with the mountains for a background, is perched 
majestically a castellated palace, The Citadel. At a 
glance this is associated with impregnable Old World 
heights overlooking fertile vales or sapphire tides, It 
is a veritable castle of dreams among crags where bald 
eagles nest. 

The gigantic Pillars of Hercules, dwarfing those of 
the Temple of Bacchus, symbolize enduring strength 
and seemingly defy time. Light gray and red, with 
supporting half-lengths at regular intervals, each with 
an ornate abacus, they appear to hold up the weight 
of the Sierra. A car readily can be driven directly 
to them. 

The White Chapel is what the name implies, At the 
corners the walls are heavily buttressed, like the old 
Spanish missions of the Southwest. In general outline 
it resembles some of Mexico’s ancient churches, Un- 
like them, however, it is elegantly embellished. There 
are many niches containing appropriate statuettes, 
though not reverently placed by padres. Digressing, it 
is worthy of note that Francisco Hermenegildo Garces, 
Franciscan and first of Europeans to gaze from the 
west upon that cosmic intaglio, the Grand Canyon of 
the Colorado, in 1775, was also the first white man to 
glimpse Red Rock Canyon, Records in the Santa Bar- 
bara Mission show that he journied the same year 
from Tucson to that part of California. 

Another of the many curiosities is the Sphinx, a 
salmon-tinted leaning rock weighing more than @ 
thousand tons, with detached base and capstone of dark 
red. It is distinctively Egyptian in design and faces 
the noonday sun, 

Red Rock Canyon—so named because that color pre 
dominates—was from all indications a swamp teeming 
with fauna in the late Tertiary period; perhaps the 
only drinking-place in an extensive territory. Today 
it is a fossil field which undoubtedly will yield abut 
dantly to expert exploration. Superficial inspection 
lately has disclosed remains of land mammalia all 
about—camels, horses, elephants, mastodons and DU 
merous smaller species. These are imbedded in clay 
and shale throughout the canyon. Any temple may 
produce the everlasting skeleton of an extinct monster 
At the base of the Temple of the Sun William Muk 
holland, chief engineer of the Los Angeles Aqueduct, 
picked up the petrified heel-bone of the largest saber 
tooth tiger ever found in the Western Hemisphere, It 
was classified and its remarkable size commented 08 
by the Smithsonian Institution and now is in the 
Exposition Park Museum, Los Angeles. This is he 


(Continued on page 352) 
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The Part that LYFAITE Plays § 





SCIENTIFIC AMERICAN 


What is the part that Lynite plays in 
making motor-car and motor-truck more 
flexible and easier to handle, more quiet- 
running, more economical of gasoline and 
tires? 


Yesterday this question might have been 
answered by saying that in the past five 
years Lynite has directly cut more than two 
hundred million pounds from the products of 
the automotive industries— 


That it has been used in seventy or more 
different parts, including practically the whole 
external structure of the engine— 


That it has been widely accepted as the 
standard metal for pistons, where not only 
its lightness but its heat-conductivity is a 
decided advantage— 


That it has made possible vast indirect 
weight-savings in supporting parts such as 
frames, springs and axles, and because of 
Lynite Pistons, effected further indirect gains 
in rotating and réciprocating parts, such 
as crankshaft and connecting-rods. 


Now, however, the part Lynite plays can 
no longer be measured by the gauge of yes- 
terday. 


A new Lynite alloy has made it still more 
important and far-reaching. 


For this new alloy takes Lynite into the 
field of unsprung.weight— into that part of 
car and truck in which saving one pound is 
worth as much as saving anywhere from five 
to ten pounds above the springs. 


Here where every bit of load is dead load— 
where there is nothing to cushion the repeated 
blow upon blow of heavy axles on springs, 
gears, bearings and other units—Lynite now 
eliminates at least half of the weight in such 
important places as axle housings, differential 
carriers and other parts. 


Moreover, just as above the springs it has 
made possible great weight economies not 
only directly but also indirectly, below the 
springs it means similar gains in axle shafts, 
wheels, bearings and elsewhere. 


This latest Lynite alloy, therefore, brings 
new opportunities to the door of the auto- 
motive engineer and new benefits to the car 
and truck owner. 


Such is the part that Lynite plays today, 
while Lynite Laboratories bend their ener- 
gies to making it even more essential. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Products 
Plants in 


Cleveland Detroit Buffalo Fairfield, Conn, 
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The Concrete 
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The concrete pole-base standing on the ground awaiting lowering into the hole; 
and two views showing the assembly of the concrete base with the metal 
socket, and the arrangement of the reinforcement 

















Machine designed to cut the mortise for a lock or tenon without brace 
and bit or chisel 




















Pneumatic system for ash removal 


October 4, 1919 





; to 1 inch and will clamp on anything 
» to 3 inches thick. It makes a com- 
plete mortise without moving the machine 
after it is set. That is done by the bit 
having an oscillating movement up and 
down. 

The automatic features are of interest 
as turning the main gear runs the bit at 
a high speed and turns the oscillating 
screw that carries the bit up and down 
through the mortise. The rotation of the 
oscillating screw is reversed at any point 
automatically by the bit arm striking a 
pin at top and bottom of the movement. 
These pins are moved together or apart 
by turning one thumb nut at top of mor- 
tiser, thereby changing the length of mor- 
tise as desired. The movement of bar 
that carries these pins imparts a rota- 
tion movement to the feed spiral and 
causes the bit to be fed forward into the 
wood at top and bottom of mortise. The 
screw carries the bit at the same speed 
in both directions firm and strong. The 
clamp is set by one thumb nut to each 
pair of jaws on right hand side, and au- 
tomatically lines the mortiser perfectiy 
with the work.—F. C. Perkins. 


The Pneumatic Ash Can 

HE accompanying illustration shows 

a novel system of pneumatic ash con- 
veying recently placed in operation in va- 
rious boiler plants in New York city and 
elsewhere. In each of these installations 
there is a concrete pit, equal in length to 
the front of the boiler, as shown at A in 
the photograph. This pit is covered with 
a sectional sheet-iron cover, making it 
possible to uncover any section of pit. 
B and B’ indicate an eight-inch conveyor 
line extending from beneath the concrete 
pit to, and terminating under, the side- 
walk at the curb. At convenient points 
in the pit, ash intakes are inserted in 
conveyor line. These intakes extend 
through the pit and flush with its bottom. 

The apparatus above mentioned consti- 
tutes the only equipment required to be 
installed on the premises and represents 
the only investment necessary for the 
owner of the building. The conveyor 
truck D consists essentially of a 6-ton 
chassis, equipped with a high-pressure 
blower driven by truck motor, a washing 
device for eliminating all dust from air 
before exhausting into the atmosphere, a 
silencer, and a steel bin or separator &, 
placed above the machinery and forming 
body of truck. The ashes are discharged 
from the bin by means of the gates H, 
raised through racks and pinions on a 
shaft extending entire length of bin. The 
shaft is revolved by means of a crank at 
rear end. The conveyor truck connects 
with the terminus of the conveyor line € 
at the curb by means of an extension 
pipe Jf, hung on a rocker joint allowing 
ample flexibility for alinement in making 
connection, 

In the operation of the system the 
ashes are raked from boilers into conerete 
pit by the fireman. Upon arrival of the 
conveyor truck, the operator makes the 
necessary connection to the conveyor line 
and starts the machinery on the conveyor 
truck. An assistant operator enters the 
boiler room for the purpose of feeding 
the line. When all the ashes have been 
removed, the operator disconnects the 
conveyor truck at the curb and discharges 
the ashes from the bin on the conveyor 
truck into a dump truck by gravity, 
through the gates provided. The dump 
truck then proceeds to the point of dis 
posal, allowing the conveyor truck to g° 
to the next building to tfepeat the proeess. 
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You can always recognize a Timken 
Bearing by its taper — tapered rollers 
revolving about a tapered ‘“‘cone,” within 
a tapered cup. To the taper is due 
two things that have given Timken Bear- 
ings their supremacy in passenger car, 
truck and tractor: 


1, Resistence to wear— because a 
tapered roiler oearing resists end-thrust, 


plus Timken 


“I’ve always said the tool 
room and the automatics ought 
to have credit for the automo- 
bile motor, but I’ve _ never 
thought of bearings that way.”’ 


That’s the attitude of a good 
many experienced automobile 
manufacturers until they have 
had an opportunity to go 
through the Timken factory 
and see the long lines of auto- 
matics turning out cups, cones 
and rollers. 


the sidewise pressure of the vehicle’s 
weight as it rounds a curve just as well as 
it does the steady downward pressure 
caused by gravity. 


2. Take-up for wear—because when the 
surfaces of cup, cone and rollers become 
slightly worn, a part turn of an adjust- 
ing nut brings them together again and 
the bearing is as good as new. 


Automatics 


Two of the main planks in 
the Timken platform today 
are quantity production and 
extreme accuracy, and they 
are principles that will be 
maintained just as long 
as we continue to produce 
bearings. 


Every one of the more than 
four hundred automatics on our 
floors is there because it does its 
part day after day in support of 
those principles. 


A THE TIMKEN ROLLER BEARING COMPANY M4 


Canton, Ohio 
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Which— 
‘hich 
V hic 
\ gang of straining, hauling 
men, or one man working 
easily, quickly and safely Yr 
OOK a Yale Spur-Geared Chain 
Block on a Brownhoist Trolley, 
suspended from an I-beam—and realize 
in your own plant how the lifting, mov- 
ing and hauling of loads can be speeded 
up, made easy and safe for the oper- 
ator and the load. 


—and then watch production increase. 


oe 48 OD ES oy as SEALER 


* From-Hook-to-Hook-a-line-of-steel ’ 


rd 


a ie 


Ask your Machinery Supply House or write for cat- 
alogue on Yale Chain Blocks and Electric Hoists. 





j s Fa y Locking Equipment 
) Waster-A System 
The Yale & Towne Mfg. Co. } 
9 East 40th Street New York City , 
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Machine Doings— 


to the minute! Set production-rates as you will 
inertia will slow down the speed of your operative 
unless he knows when he’s running behind. He can 
see arly slackening- -up immediately it occurs if his 
machine registers output on a 


eecker, 


COUNTER 








The Set-Back Rotary Ratchet ye above 


gisters reciproc — movements of the lever, as required 
in « ting the product of punch presses. Sets back to 
re > from any ms t y turning knob once round. Sup- 
pled with from four to (en figure-wheels as required. 
Price with four figures, as illustrated, $10.50. 


The small Re volution Counter at left records 


the output of ma hines where a shaft-revolution indicates 





aN Operation Though small, this counter is very durable ; 
its mechanism will stand a y hig th rate of speed, mak. 
ing it especially adapted to light, fast-running machines. 
Will subtract if run backward Price $2.00, 


There are different counters for all sorts of applications ; 
you'll want them before you in the Veeder booklet. Copy 


on request. 


The Veeder Mfg. Co., ihamsev.$ 








The Current Supplement 


pete: has appeared recently in on 
| of our prominent scientific journal 


}a very long article presenting in consider- 


able detail the evidence for a new ane 
very ingenious theory of the nature o 
atoms, molecules and matter. The arti 
cle is so long and detailed and on such 
recondite subject that it seemed wiser t 
present an introductory interpretation o 


this new theory by Dr. I. Langmuir, and 


such a contribution is found in the arti 


cle The Langmuir Postulates, which sets 


al Write Today 2:7; pond geld oid rings ltntraced ph. met tal 


| postulates as to the nature of matter and 


forth clearly and simply the fundamenta 


|serves as an introductory guide to the 
|new theory. This introduction will be 
found in the Screntiric AMERICAN Svup- 
PLEMENT for October 4, 1919, being issue 
No, 2288. The same issue contains an in- 


teresting illustrated discussion, from the 
French on Vegetable Plethora, which dis- 


cusses the effect of over-feeding and un 
| der-feeding, respectively, on the develop 


ment of sexes in the plants affected. The 


recent papers on the electric furnace find 
here also a supplemental essay which 
touches on Juternal Actions and the Per 
formance of the Electric Furnace, partic 
ularly discussing short-circuiting, ete., 
| Within the furnace due to redistribution 
of contained materials. <A full-page il 
lustration presents in a most graphic 
manner an interesting record of the ef- 
fects of the eruption of Kalut Voleano in 
Java last May: and a very well illus- 
trated paper on Testing Rifle Ammuni- 
tion sets forth the machinery used for the 
tests Necessary to maintain a proper 
standard of perfection in fixed ammu- 
nition. 

The second half of the interesting pa- 
per Prime Morer of Great Economy deal- 
ing with Still's new engine, accompanies 
the second illustrated contribution on 
Fingerprints In the latter article the 
author discusses the manner in which in- 
visible impressions with different sub- 
_Stances may be revealed and discrimi- 
nated, particularly by means of chem- 
icals and by the application of heat. A 
number of interesting illustrations, re- 
cently released by the United States Govy- 
| ernment set forth the process of securing 
materials for topographic maps_ by 
means of airplane photography and serve 
to illustrate a recent address on Airplane 
Vapping of the United States. A long 
but valuable @iscussion from an eminent 
English mathematical astro-physicist dis- 
cusses the Present Position of the Nebular 
Hypothesis and concludes that while the 
famous hypothesis was poorly conceived 
to explain what is author had in mind, 
yet it served as a valuable tool for fruit- 
ful research and proves to be the best 
modern hypothesis for a number of phe- 
nomena of which its author was necessa- 
rily ignorant. 


The Romance of Invention 
(Continued from page 340) 
thing else—for instance, a machine gun. 

So there is little left of the original 
in the development of 1919. One thing 
remains, ..the Wrights always con- 
tended that the biplane was the effective 
construction and this the flying world 
has proven. 

It is a far cry from Orville Wright's 
first ten-mile flight, from Ft. Myer to 
Alexandria, Va., and return with Lieu- 
tenant (now General) Foulois as a pas- 
j}senger, to the non-stop cross-Atlantic 
flight. It is an even further distance 
from the first tentative patents. .. the 
j}most admiring estimate of the genius 
of the Wrights can hardly accord the 
i patent a much stronger adjective. . . to 
pume hundreds, even the thousands of pat- 
fents which cover the art today. 

There are three thousand and twenty- 
} eight patents on aeronautical devices in 
| the United States Patent Office. These 
include launching and landing devices, 
j balloons and parachutes, flying machines, 
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‘| Send You a Lachnite 


, IN’T send a penny. Just send your name and say: **Send me} 
) DON Lachnite mounted in a solid gold ring ‘on 10 ree | 
trial. "* We will se ne i prepaid rig! it to your home. hen 

ee merely deposit $4.75 with the postman and then wear 
oe for 10 full _— 1] ityou orit of friends can 
from a diamond, send it back. But f you decide to buy it 
—send duss2, 60 a month Tenth $s 75 has been paid. 


(adies’ of men’s). , 
! Harold Lachman Co., 12 N. Michigan Av., Dept. 2427 -Chilcage 








/ THE 100‘ a WIRELESS 
a ea MAGAZINE 
eo. 
wireless phone talk and 


Teceive messages 


hundreds of other import- 
ant things of interest to the 
amateur are in the 
Amateur News. The 

eatest and biggest a 

magazine in U. 

Over 100 illustrations, % 
big pages and over 60 
articles. 

Nothing but wireless 
One copy will convince you. 


On all newstands | 5c, $1.50 


, Canadaand 
$2.00. Sendfor ou 
/ Radio Amateur News, 237 Fulton Street, New York City 














You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or — sneha (snl ger 
mMering and Stuttering, ” It tells howl 
cured myse't after - sad are. years. 


Benjamin N. Bogue, 810 Bogue Building, Indianapolis 


THE MIDGET 
SLIDE RULE 


Ut instantly add, sub tract, multiply, 
liwide, solve preperti xive any root 





















/ b= n ——y =" $1.00. Your money back if you 
ot satisfied. Send for our catale 
slide rule. Alltypes from Sic we fio. 
Instructions in Logarithms and T 
nometry free with every catalogue. 
Gilson Slide Rule Co., Niles, Mich. 


LEARN WATCHWORK JEWELRY ON OiNG 

AND ENGRAVING 

A fine trade commanding | a good salary and your 

ervices always in demand 

or you can start in busi- 
ness for yourself. At 


BRADLEY INSTITUTE 
The greatest school for 
b nw atchmakers in the world. 

ress Horological Department i 
Poova: lll., for catalogue of in- 
ormation. Also te aes Optics 
and Instrument Revai: 
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SOLVINE BOILER PRESERVER 


Warranted, without reserve, to remove boiler scale 
prevent p vitting and scale formation. 
Pamphlet on request. Money back guarantee. 


SOLVINE MFG. CO. Jersey City, N. J. 





Two Lights 
On One Socket 


Make single sockets double workers with the 


$128 EACH 
Made only by 
BENJAMIN agg co. 


















nsure maximum safety and minimum cost 
in sategvarding electrical circuits against 
the fire and accident hazards of overloads 
and short circuits. An inexpensive “Drop 
Out” Renewal Link restoresa blown Econ- 
emy Fuse to its original efficiency. The 


lh cenomy is a pioneer renewable fuse. As 
compared with the use of one-time fuses, 
erts ann val fuse maintenance costs approx 


imately 80 per cent. 


ECONOMY FUSE & MFG. CO. . 

Kinsie and Orleans Sts. cHIcago, U. > 
Sole mangfactunene of ye Ess’’ aan Non-| 4 
Montreal 


“Economy Fuses are alo made w Canada 
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F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 

way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast prac tice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- = 
quest. This explains our methods, = 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 


MUNN & CO., 
worth 
- NEW TORR ana WASHINGTON, 'p. Cc. 
801 Tower Bidg., CHICAGO, ILL. 






SOLICITORS 
aan iy tENTS 











Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 

eee GOS FOOT seis icc eishecieocswes 

Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year sdditional. 
Scientific American Supplement $1.00 per year ad- 
ditional. 
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Canadian Postage 


Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi- 


| ure 
|} and 








tional. 
The combined subscription rates and rates to foreign | 
countries, including Canada, will be furnished | 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Adverti ts 

Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


WANTED 


THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line—patented or 
otherwise, by one of the most completely equipped 
manufac’ uring plants in Indiana Address: W. M. F 
P. 0, Box No. 263, Bedford, Indiana. 


BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti 
more us explained. Address, Treasurer, 416 N. Howard 
St, Baltimore Md. 


BUSINESS OPPORTUNITY 


BIG Opportunity for Sales Manager capable of dis 
tributing wonderful new Adding Machine. Retails $10. 
Work equals expensive machines. Adds, Subtracts, 
Multiplies, Divides, automatically. Five Year Guar. | 
— Calculator Corporation, Dept. H, Grand Rapids, 

ich. 




















EUREKA SWITCHBOARDS 
EUREKA Switchboards are Standard for High-Volt- | 
age Currents, Stations, Powerhouses. Send Blueprints 
for quotations. The Eureka Marble and Tile Works | 
Company, 179 Maple Street, Columbus, Ohio. 


FOR SALE 


PATENT and manufacturing rights on interior fire 
alarm apparatus. For further information and particu- | 
larsapply Albert Torcheo, 857 Kent Ave., Brooklyn, N.Y. 





PHYSICISTS needed in research and experimental | 
testing. Prerequisites are degree from university, with 
post-graduate study equivalent to master’s degree or two 
years’ experience in testing or research laboratory ; or 
three years’ teaching physics of college grade. Entrance 
salaries $1400 to $1800 per year Apply Bureau of Stan- 

Washington, D. C., for application. 





SCIENTIFIC assistants needed to assist in research 
and experimental testing. Only those with requisite 
Waining should apply : Graduates of high schools with 

ysies training, $45 to $80 mo.; on completion 1 year 
college, $75 to $95 mo.; on completion 2 years college 
$80 to $100 mo.: one omple tion 3 years college, $90 to $1 10 
M0, and colleve er: aduates, $100 to $135 mo. Apply 
Bureau of Standards, Washington. D.C.. for application. | 


ACCOUNTANCY 


Be a Cost Expert.Earn rey te 
CPA's teach you ae 
New Home study aa iee teak: FREE BOOK 
__liternational Accountants Society, Dept. 41K 2626 S.Michigan Ave. Chicago 


EXHIBITION 
OF AMERICAN PRODUCTS IN 
SWITZERLAND 


In the course of this autumn an exhibition will be 
all opened of those American products which are not at | 
Swi Or not in sufficient quantities manufactured in 
Witzerland. Please address offers and demands to 
5 mmercial ‘‘(/nion’’ Ltd., Berne, Laupenstr, 8, 
the tzerland. (Telegr. adr. ‘‘Unico”) and duplicate 
rent ~ same address care of Swiss Consulate, | 


New Y 
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kites, propellers, steering gears, 
miscellaneous details. On flying ma- 
chines proper there are over 1,200 patents, 
mostly subsequent to the Wright patents, | 
but a fairly numerous class antedating | 
them. Early patents on matters aero- | 
nautical are matters for present day 
humor rather than serious consideration, 
many having been granted on devices 
which never did and never could fly. 

On the 1,233 patents at present issued 
rests the industry of today. At the time 
of the armistice, America had a quarter 
of a million workmen engaged in airplane 


cars and 


and motor construction. 

Just what she will do with this in- 
dustry is a question which presses for 
answer. Just how much of it may re- 


main to fill a peace time demand no one 
can say. But several of the greater fac- 
tories have indicated their intention to 
stick to the game, believing that the 
conquest of the air has only begun and 
that the future holds commercial, pleas- 
and business flying as well as war 
experimental flying. 

To Orville Wright it must be a source 


| of gratification beyond the power of most 


of us to conceive, to see what the inven- 


tion which he and his brother gave to 
the world has accomplished. No one 
would be quicker than Wright to deny 
that all the credit was his, or to give to 
Langley, Chanute, Montgomery, Lfilien- 
thal and others, the credit for the work 
they did which should be theirs. But the 
Wright invention and the Wright pat- 
ent are unquestionably the foundation 


of modern aviation. Before the Wrights, 
men did not fly. Since they showed the 
Way, man has progressed enormously 


in his conquest of the last unconquered 


element. Less than ten years have 
passed since the world acclaimed a_ ten- 
|} mile non-stop cross-country flight. Still 
jless since it gasped at the flight over 


the English Channel. 
the ocean. 

So whatever else may or may not be 
said of the two men who had the cour- 
age to face ridicule until they were ready 
to show results, who had the nerve to fly 
where men had never flown before, and 
to prove to an incredulous world what 
that same world did not believe could 
be proved, the fact remains. . . they flew, 
their invention worked, their patent 
founded an industry and an art, none 
the that machines are no longer 
made according to its specifications and 
that there is little in common between 
the first Wright machine and those of 
today save the one fundamental—flight. 


The Sea Sled 


(Continued from page 342) 
som and pushed from the after end by a 
push rod operated by rack and pinion. 
This made a positive type of steering de- 
vice of low resistance. Following these 
radical changes in propulsion system and 


And now they fly 


less 


| steering gear, the conventional boat type 


| hull with wedge-type bow and convex 
bottom sections was next to be dealt 
with. The normal type boat, when driven 


at high speed, yawed in a following sea, 
pounded in a head sea, was unstable in 


a beam sea and was exceedingly wet in 
any weather; so, in this audacious de- 
velopment, she was revolutionized. The 


bottom was made of inverted V-sections 
instead of convex or V Water lines 
forward were made outcurving away from 


-section. 


| the keel instead of incurving toward the 


keel, the top sides were made parallel 
instead of incurving and the boat was 
wider at the bow than at the stern. There 


was nothing left of the speed boat as 
formerly understood except the accidental 


resemblance of a vessel more or less 
open on top. 
This anomaly was fitted with surface 


propellers and side-plate rudders and be- 
came the sea sled. Instead of throwing 
spray out at the sides, the boat gathered 
it in and sat on it and formed an air 


| cushion under her bottom which prevent- 


351 

















(They’ 


have to be 
Acrobats gt 


to compete 


with ECONOMY 


In some warehouses, the top 
spaces along the aisles remain 
unoccupied. They are out of 
the reach of the men. Were the 
workmen capable of balancing 
themselves on one another’s 
shoulders, they might fill these 
wasted spaces. But few ware- 
housemen are acrobats. 

Economy Storage Engineers 
long ago saw that waste of 
space. And long ago they pro- 
vided the means of saving it. 
Their Economy Sys- 
tem of Storage Hand- 
ling has made it pos- 
sible to fill allthe space 
flush with the aisles. 

And more! It has 
enabled one man to 
do it alone. 

Today hundreds of 
warehouses employ 
only one man to do 
the work that former- 
ly baffled entire crews 
of three to eight men. 
And there are cases 
on record where the saving of 
space even overcame the need for 
a new warehouse. 

Economy Engineers will gladly 
investigate your conditions and 
give you unbiased advice. Writing 
for further information or for this 
investigation service does not ob- 
ligate you. 










Above— Moving 
machine into place 
beside pile 


Center— Elevating 


load 


Below — Unloading 


Economy Engineering Company 
2643 West Van Buren St., Chicago, U. S. A. 
New York Detroit Atlanta 


[Standard Steel Construction Co., Canadian Mfrs. and 
SellinglAgents, Port Robinson, Ontario 


San Francisco 





The Mark of 
Quality 
and Safety 





Installing 


Piling Cases Machinery Piling Bales 


Racking Barrels 
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of Concrete 
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A-P|DO 


TRADE MARK 


LTH 


This liquid chemical makes concrete floors dustproof and wear- 
proof—actually harder than granite. 

It prevents the grinding up of the concrete dust, so dangerous 
to men, merchandise and machinery. It makes concrete im- 
pervious to water and oil. 

30,000,000 square feet of lapidolized concrete floors in 1918 
demonstrate a nation-wide service and satisfaction. 

Lapidolith will prevent the expense of retopping and repairs. 

It is easily flushed on by unskilled labor without delay to 
factory routine. 

Write for hardened 
information. 


L. SONNEBORN SONS, Inc. Dept. 1. 


wn Cemcoat, the Washable Wall Coating 


concrete block, testimonials and full 


264 Pearl Street, New York 


Write for Literature Gloss and Flat. White and Colors 


If the Sphinx 











Pablished December 2, 1918 


96 Page 


Catalogue of Scientific and Technical Books 


Listing 2500 titles and on 500 subjects 
‘ELECTED from more than 7,000 Books still in print. This catalogue is the 


‘ latest and best list of technical and scientific literature which can be se- 
ered Conditions in the publishing business are most severe and it is with 
difficulty that many books can be obtained. For this reason this timely cata- 
logue of books which can be had will be particularly welcome. 


Wri to-day for your copy. Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


223 Broadway, Woolworth Bidg. New York, N. Y. 
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The first descriptions of the sea sled | 
were published very shortly before the 
war, and the first boats were demon- 
| strated to the United States Navy De 
partment by Mr. Hickman at Boston. At 
this time the sea sled had only been} 
built in the 20-foot size. The first sea 
sled ordered by the Navy Department 
was a 24-foot boat, fitted with twin 75- 





| finally 


| rough. 
| running time of 8 hours and 5 minutes, or 
;}at an average speed of 32 statute miles 


|rying feature, its size turned out to be 


| to be designed to develop sufficient speed 





| miles 





ed pounding. 
that she automatically 
rough water, and the tendency to yaw 
and capsize shown by earlier speed boats 
was done away with. Because of the 
parallel forward, with all spray 
thrown underneath, the boat was extreme- 
ly dry, and altogether it 
that a new era in sea travel had been 
made Here was a craft that 
could be taken out and driven at the high- 


sides 
became evident 


possible, 





est speeds in the open ocean without the 
danger of capsizing and without discom- 
fort to the 


passengers. | 


horse-power engines and used as a res- 
cue boat and tender to seaplanes at one 
of the naval air stations. The boat gave 
such a remarkable performance that the 
Navy Department asked for a larger 
and the 30-foot model was de- 
signed, the first boats of this size being 
fitted with 8-cylinder engines. The 24- 
foot had shown a speed of about 
32 knots, and the 32-foot sea sled, while 
32 knots was at first guaranteed, has 
developed maximum speeds of 
38 knots. The Navy Department 
now has in service a fleet of between 30 
and 40 of the 32-foot sea sleds alone. 
One example illustrating the seaworthi- 
ness of the 32-foot sea sled may be cited. 
Two of these boats left Boston one day 
in the summer of 1918 to make the run 
to Bay Shore, Long Island, a distance of 


sea sled 


sled 


about 


226 nautical miles. They had to face a 
stiff head wind throughout the trip 


which at Pt. Judith showed a strength of 
30 miles, the water at times being very 
The trip was made in an actual 


per hour or 28.49 knots. This must be 
looked upon as an extraordinary record, 
considering the conditions and the rela- 
tively small size of the boats, and gives 
a fair basis for judging the possible use of 
sea sleds for high-speed transportation 
on water in very much the same way as 
motor cars are used on land. 


After the United States entered the 
war, a 50-foot torpedo-carrying sea sled 


was called for and built, entirely as an 
experiment. Aside from the torpedo-car- 


so eminently practicable that the idea 
was at once suggested of building, on the 
same general lines, sleds which should be 
capable of carrying seaplanes, the sled 


to enable the plane to take off without a 
run on being released from the boat. A 
number of the advantages of this pro- 
posal were obvious. 

The land plane at once became more 
seaworthy than the seaplane and could 
get away under worse weather conditions 
than could the seaplane. Once in the 
air, there were no pontoons or boat body 
to be carried, and the weight ‘saved 
could be replaced by bombs, passengers, 
fuel or other useful load. Planes oper- 





ating over water would have the fighting 
and maneuvering ability of the land 
plane instead of the limited maneuvering | 
power of the flying boat or of the sea- 
plane with pontoons. 

Preliminary trials, without airplanes 
mounted, were carried out at Boston, the | 
boats showing speeds in excess of 50 
per hour. The sleds were then} 
taken to the Naval Air Station at Hamp- 
ton Roads where first a 3-engine, 600- 
horse-power Caproni land machine was 
mounted on one of them and later a Cur- 
tiss JN type. 


The Curtiss machine was the first to 
be flown from the sea sled, the speed of | 
the sled being so high that the plane | 
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Her water lines were such; went up almost vertically above her oy 
righted herself in | 


being released. The first trial was mos, 


| successful and without incident. 


What the maximum speed of these gir- 
plane-carrying sea sleds may be is known 
only to the Navy Department. They are. 
however, fine examples of heavy boats 
driven by high power and attaining ex- 
tremely high The four engines 
drive four independent surface propellers 
and the maximum power available is 
probably between 1,700 and 1,800, 

The development of these high-power 
high-speed sea sleds for military pur- 
poses, While perhaps not of direct com- 
mercial interest, had an important 
bearing on the development of the sea 
sled type boat as a whole. The data ae- 
quired has been of the utmost value. 
The war may be said to have done for the 
sea sled what it did fur the airplane— 
given the basic data for an extended com- 
mercial development. 
the armistice a number of en- 
gineering firms in the United States, 
feeling the uncertainty of the airplane 
engine market for the present, have 
turned to the development of high-grade. 
high-speed marine motors based in many 
respects on airplane engine design and 
adapted for use in sea sleds. The pro- 
duction of such motors should give a 
strong impetus to the adoption of high- 
speed sea sleds for general marine auto- 
mobile service, the boats at high speeds 
apparently being at least as safe and 
comfortable as the motor car at similar 
speeds. 

Within the past three months, Mr. Hick- 
man has been carrying out a series of 
experiments in the development of a 
displacement type surface propeller boat 
with a hull having all the essential char- 
acteristics of the high-speed planing sea 
sleds. The experiments, so far as they 
have gone, have proved successful and 
the boats, aside from their peculiarities 
of shoal draught and weedlessness, have 
shown great stability and dryness. 

This development opens up a_ novel 
vista: If the planing sea sled is the suc- 
cessful high-speed boat, and the non- 
planing sea sled already apparently de- 
velops certain advantages in comfort and 
in construction over other low speed 
boats, just where may the boundary of 
sea sled development be placed? 

The least that can be said is that, con- 
sidering how radical were the changes 
introduced into boat-building, one of the 
most conservative of the arts, and consid- 
ering the briefness of the whole devel- 
opment, the sea sled and the surface pro- 
peller have made noteworthy progress. 


Red Rock Canyon 


(Continued from page 344) 

great “springing-bone” of the tiger. The 
specimen is four and a half inches long. 

The canyon walls are indented by caves 
and caverns, some a hundred feet in depth. 
In one of these a member of a passing sur- 
veying party discovered a_ collection of 
Indian pottery worth thousands of dol- 
lars. It consisted of forty pieces, placed 
in orderly fashion along the walls, and 
covered five to ten inches with dust. Had 
they been selected by a professor of arche- 
ology for his own use the choice and ar- 
rangement could not have been improved 
upon. Most of the pieces are delicately 


speeds. 


has 


Since 


| shaped, very thin and nothing less than 


glazed, with bright pigments applied be- 
fore burning. Originally this was a part 
of the region occupied by the Piutes, 
Shoshones and related tribes but the pot 
tery from the cave is infinitely superior 
to any of their known craftsmanship and 
its source a mystery. None like it has 
come to light elsewhere. 

The Red Rock formation consists in 
the main of volcanic mud, primarily pale 
pink, and composed of clays, gravelly 


‘sands, silica and a cement-like binder 


that imparts to the combination some of 
the qualities of concrete. Voleanie ac 
tion and terrific heat are the 
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responsible for the lava strata, cappings 
and battlements, and the startling color 
effects. The canyon is treeless save here 
and there a group of scraggy yuccas—the 
grotesque Joshua trees, An occasional 































patch of greasewood or clump of silvery 
sage adds tone and fragrance. In the 
spring the lower area is a glorious sheet 
of wild bloom, gold and blue and white, 
relieved by dashing scarlet splotches of 
Indian paint brushes or the rare magenta 
Mariposa tulips. Millions of baby-blue- 
eyes open wide in wonderment at the 
strange grandeur above and around them. 
Most of the year it is waterless, but one 
or two feeble rivulets surviving the long 
dry season. Frequently in midsummer 
huge black thunderheads—Thor’s bombing 
planes—come roaring and booming up 
from the Mohave’s appalling heat blasts 
and cloudbursts loose their gushing car- 
goes. It is not unusual for a yellow 
freshet several hundred feet wide to form 
ina few minutes and rush down the ¢can- 
yon for hours, In time of torrential rains 
and when wild winds whip the grinding 
sands about, the elemental forces do most 
of the quaint “abricating of the make- 
believe edifices they ultimately raze. 
Winter brings snow-flueries, but on the 
whole the canyon always is pleasant cli- 
matically, and easily accessible. The 
Southern Pacific Railroad delivers pas- 
sengers within a few miles. Abundant 
water would be available to the Govern- 
ment from the Los Angeles Aqueduct, 
which crosses three miles above the Tem- 
ple of the Sun. 


Costs Less at the 
Higher Price 


The very fact that a <a. 2 PRP bow . 
Wisconsin is higher 
priced makes it cost 
far less ultimately— 
for this highereinitiai 
price is due to sup- 
erior workmanship. 
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Every Wisconsin en- 
gine, before it leaves 
our shops, is so care- 
fully fitted, adjusted ~ <a , ‘ 
and run in that it will - 
run for months with- 
out attention. Each 
piston is perfectly fitted to its particular cylinder, each bearing is 
made 100% efficient, all working parts adjusted to the thousandth 
of an inch. The assembled motor is rigidly tested and inspected. 











The romance of gold weaves its irresist- 
ible spell about this august precinct. 
Hundreds of thousands of dollars has 
been taken from the dry placer diggings 
of the clean sand bottom. Old prospect- 
ors, lured by the eternal hope of an undis- 
covered mother lode opulent as Ophir, 
still linger there and seek the source of 
the yellow bits that every mountain flood 
washes down. Under — cross-marked 
mounds by the roadside, where lupines 
blow and desert primroses nod to the 
evening star, sleep men of forgotten 
names who were in the same quest long 
ago and found peace if not fortune. Three 
years since in Bonanza Canyon, a small 
branch of Red Rock opposite The <Acro- 
polis, a lucky hunter flushed a nugget 
worth $600. Miners have burrowed far 
beneath the cliffs to garner the precious 
dust. Close at hand is Goller Mountain, 
so named for a famous lost mine, one of 












Such is the Wisconsin—a master power plant, its extra cost insig- 
nificant compared to the added value. When cheaper motors are 
worthless, the Wisconsin still retains its original efficiency and 
dependable power. 








This great motor can now be obtained in mod- 
els exactly suited to passenger car, truck, trac- 
tor or motor boat. It is but good business to 












Power Tested by 








the few ever found again. This is historic | investigate the Wisconsin. 
by reason of a $1,000 nugget which lay Dynamometer 
on the surface, ‘wii . ° 
I had been in the canyon all day but de- | The power output of Specifications and booklet, “Honors Wisconsin 
cided to remain when evening came on. | each Wisconsin motor Has Won,” on request. 
Then, indeed, every minute proved a rev- | 







is definitely known be- 
fore it leaves the fac- 
tory, every engine 
being thoroughly tes- 
ted with an electric dy- 
namometer. This rec- 
ords, with positive ac- 
curacy, the power actu- 
ally developed. Other 
so-called power tests 
are not considered re- 
liable enough. 


elation. As the sun sank low and the} 
shadows of the long, gaunt arms of the 
Joshuas stretched farther and _ farther, 
the soft haze peculiar to that arid coun- 
try enveloped the scene like a purple silk- 
en veil, It was a magical panorama but 
for a short period only. The curtain of 
darkness fell almost simultaneously with 
sunset, This is a land of brief twilight. 
An hour later the moon rose and wrought 
‘nother thrilling transformation. The 
spectral city was sublime in its calm love- 
liness, weird in its silence and solitude. 
Without strain on fancy I conjured up 
the gods and heroes and elves requisite to | 
complete the poem and watched their 
revels and incantations. My reverie was 
broken by a piercing cry that rang out 
through the night stillness. It was the 
Wailing bay of a coyote. A hideous chorus 
of answering barks came from other 
hungry gray beasts. I drove away and 
out upon the commonplace, the Mohave, 
and inscrutable desolation. Memory al- 
Ways will retain the picture. 

Red Rock Canyon, uninhabited and 
wellnigh unknown, is public domain with 
the exception of a private claim or two. 
The highway and its inseparable com- 
Panion, the automobile, are opening it un- 
Teservedly. It is a matchless monument 


















Wisconsin Motor Mfg. Co. 


STATION A. Dept. 352. MILWAUKEE, WIS. 






















DISTRIBUTORS : 
New York Branch—T. M. Fenner, 2! Park Row 


Factory Representative 






















Marine Equipment & Supply Co. 
610 Arch Street, Philadelphia, Pa. 


Pacific Coast Distributor— 
Earl P. Cooper Co., 1310 So. Los 
Angeles St., Los Angeles, Cal. 
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“THE PRICES ARE THE 
SAME EVERYWHERE 
THEY COST NO MORE 
IN SAN FRANCISCO 

THAN THEY DO IN 












sHaT HOLOS ITS SHapes’ 
00 $R°° $922 & Sin. | 
$722 S8— 10-20 





ITHE SHOE 
500 $622 


You cansave money by wearing W.L.Douglas 
shoes, the best known shoes in the world. Sold 
by 106 W. L. Douglas own stores and over 9000 
shoe dealers. W.L. Douglas name and the retail 
price stamped on the bottom guarantees the best 
shoes in style, comfort and service that can be (< - 
produced for the price. 


The stamped price is W. L. Douglas personal | 
guarantee that the shoes are always worth the V/ 
price paid for them. The prices are the same 
everywhere — they cost no more in San Fran- 
cieco than they do in New York. 


NO UNREASONABLE PROFITS.-—It is impos- 
sible for shoe dealers who sell W. L. Douglas 
shoes to charge unreasonable profits, because 
only a fair retail profit is allowed; the price to 
the wearer is stamped on the bottom of all 
shoes before they leave the factory. 


W.L. Douglas $7.00 and $8.00 shoes are abso- 
lutely the best shoe values for the money in 
this country. They are the leaders everywhere. 
W. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the 
market affords, with a style endorsed by the 
leaders of America’s fashion centers; they 
combine quality, style and comfort equal to 
other makes selling at higher prices. 

. L. Douglas shoes are made by the highest paid, 


Ww. 
skilled shoemakers, under the direction and super- 
vision of experienced men, all working with an hon- 





Borys 
SHOES 
Best in the World 
$4.00$4.50$5.00 





CAUTION 
Insist upon hav- 
ing W. L. Douglas 
shoes with his name 
and price stamped 
on the bottom. 


If W.L. Douglas shoes 
cannot be obtained in 
your vicinity, order 
direct from factory 
by mail, Parcel Post 
charges prepaid. 

Write for Llustrated 
Catalog showing how 
to order by mail. 
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est determination to make the best shoes for the s oF Benetes Shee Oo. 
price that money can buy. BROCKTON, 2 
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LARE BRIGGS, the man who draws “When a Fellow Needs a 
Friend,”’ receives more than $100 a day. There are many other car- 
toonists whose income would look good to a bank president. 

If you have ideas and like to draw, you may have in you the making of a great car- 
Clare Briggs drawing one toonist. Developing natural ability is the surest road to success. 
of hin ‘Ww prea reliow Through the Federal School of Applied Cartooning, the 30 most 

famous cartoonists of America teach you. What this school will do 
for you by mail in your spare time is told in 
the 32 page book, “A Road to Bigger 
Things.” It contains studio pictures of 
Briggs. McCutcheon, Sid Smith, Fontaine 
Fox and the other stars on the Federal Staff 
Write for your FREE COPY today. Just 
tear out this advertisement, put your name 
and address in the margin and mail it now. 

WRITE FOR THIS BOOK TODAY 


FEDERAL SCHOOL OF APPLIED CARTOONING 








9024 Warner Building, Minneapolis, Minnesota 





Make Your Wood Floors More Durable and Sanitary 


WITH 


_ REILLYS) 








Doubles the life of plank floors. Oil enters wood and 
toughens fibres. Waterproofs. Blocks decay and injurious 
action of washing compounds, dilute acids and alkalies, 
machine oil, gasoline, etc. No bulging, shrinking or 





splintering. Disinfects floor dust—kills germs. A pow- 
erful antiseptic. 
| Free sample on request 
THE REILLY COMPANY, Indianapolis, Ind. 
l Factories: indianapolis Minneapolis Mobile Seattle Norfolk . 


of its kind exalting Mother Nature. If it 
shall be declared a member of the na- 
tional monument family it will be a 
worthy addition to the three dozen already 
possessed by the United States. 


Why Germans Are Flying for Business 
Rather Than for Fun 
Continued from page 343) 

Most interesting of all, perhaps, is the 
all-metal monoplane shown in the accom- 
panying views. This is undoubtedly a 
Junker machine, very much like those 
used during the closing months of the 
war by the Germans. In the absence of 


machine is made entirely of sheet alumi- 
num, suitably corrugated to give it great 
strength. The post, which extends over 
the cabin, carries a speed tube and drift 
indicator. The pilot sits up forward in 
the open cockpit, while the passengers 
are properly protected. All in all, this 
machine represents a big step forward in 
commercial flying, so far as design is 
concerned ; but it would be interesting to 
hear what the performance of the ma- 
chine is before passing on its practicabil- 
ity. Heretofore all-metal planes have not 
proved very successful, and for that rea- 
son builders have had to keep to wooden 
construction through necessity rather 
than choice. 


X-Ray Photographs of Plants and 
heir Parts 
3 HE use of X-rays for revealing the 
inner secrets of the structure of the 
bodies of men and animals has long been 
familiar, but their application to the plant 
world is more recent. The manner in 
which this is done was described by Dr. 
H. Rieder, in “Umschau” in 1916. An 
abstract of this article has just reached 
this country in a copy of the Neuste 
Erfindungen und Erfahrungen, from 
which we take the more important fea- 
tures. The author points out that great 
differences exist between the different 
parts of a plant (root, stalk, leaf, flower, 
fruit and seed) with respect to their con- 
tent of mineral ash and consequently with 
respect to their power of absorption for 
Roentgen rays. The numerous mineral 
constituents of plants all appear clearly 
in the X-ray picture and the fact that even 
the most delicate structures of plants can 
be thus photographed bears witness that 
even those bodies which are apparently 
transparent to X-rays do absorb them to 
a certain degree which is governed by 
their consistence and thickness, their con- 
tent of air and of sap, and their chemical 
constitution. Like other objects plants 
appear upon the photographic plate not as 
mere shadow pictures but in so-called 
“plastic” representations, i. e. giving an 
effect of three dimensions. Only the long 
waves of the X-rays can be employed to 
photograph vegetable structures, i. e. 
those which either come from a_ tube 
exhausted to a very low degree, or else 
a tube fitted with so-called Lindemann 
glass which is also quite tranpsarent for 
rays of very great wave lengths. In this 
kind of glass those constituents of ordi- 
nary glass which have a comparatively 
higk molecular weight, such as sodium, 
calcium and silicon are replaced by con- 
stituents having a lower molecular weight, 
i. e. by lithium, beryllium and boron. 
The method of taking these pictures is 
as follows: The photographic plates in 
boxes are cut out of thin black paper upon 
which the single plants are laid out as 
flat as possible and then illuminated after 
which the plates are developed. Dr. 
Rieder mentions a series of plants which 
are peculiarly suitable for representation 
by X-rays; these include garden plants 
of luxuriant growth, tropical plants, the 
larger fungi, the phanerogans, in which 
the bundles of fibers of the ribs, veins, and 
stalks are especially distinct, or where the 
air fied spaces in stalks and stems or 
the seed pod and seeds are very distinct 











from tissues transparent to the rays. 





definite information, it appears that this | 
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Like other bodies different kinds of 
wood absorb X-rays to a certain de. 
gree and the different varieties can be 
easily recognized in these pictures by the 
structure and course of the fibers as dis- 
tinct from the surrounding tissues. The 
hard wood at the core can be readily 
distinguished from the outer sap wood 
by its greater density. The separate an- 
nual rings are clearly shown also through 
their concentric lines. The more delicate 
details of plant tissues are, of course, not 
revealed as in the microscope. The pro- 
cesses of nutrition and the fertilization of 
the plants can also be studied with eage, 
A great advantage of this process, of 
course, is that it avoids the necessity of 


| tearing the plant to pieces in order to 


study it. The author also suggests that 
these novel pictures are capable of yleld- 
ing many suggestions to the artist and the 
designer of textiles, wall paper, ete— 
M. Tevis. 


Condition of the Port of Ostend 


EFORE the war this summer resort 
had a population of about 60,000, the 
larger part of whom depended upon the 
summer visitors for a living. A large 
number of the former population have re- 
turned to their homes and preparation is 
being made for the coming season. There 
is very little work for the population 
except in restoration, which is as yet pro- 
ceeding slowly, and in fishing. The 
latter is proving a very lucrative work just 
at present owing to the high price of fish 
and the large catches. Fishermen with 
single boats (30 feet in length) have made 
a profit of 5,000 francs in one week. 
The port of Ostend consists of two ports, 


ithe old port and the new port. The 
| former includes the entrance channel, the 


fore harbor, the anchorage basin for fishing 
sloops, the three commercial basins, and 
the basin on the east bank of the channel, 
where Belgian government packets are 
docked while undergoing repairs. The 
new port, connecting with the old, com- 
prises the maritime extensions of the port 
of Ostend. It includes the landing quay 
of the Dover-Ostend packets, the new fore 
harbor, the turning basing, the wet dock, 
and the canal basin. The new fore harbor, 
with an average depth of 26 feet at low 
tide, is especially adapted to regular navi- 
gation. It is crossed by a drawbridge 
which divides it into two navigable pas- 
sages 50 feet wide. 

The wet dock for commercial ships of 
other than regular service is 2,000 feet 
long and 280 feet wide. The entrance to 
this dock is a lock 56 feet wide and 372 
feet long, floor 14 feet below the level of 
low tide. With this are connected the 
canal basin and the turning basin, which 
are used especially for the importation 
of lumber from Russia and Scandinavia. 
Two anchorage basins on the east bank, 
one behind the channel, the second above 
the new fore harbor, prevent the port from 
silting up. Access to the port from the sea 
is assured by three navigable dredged 
passages, depth 19 feet at low tide. 

Ostend is connected by navigable canals 
with the interior by means of the Bruges- 
Ostend Canal. Two important railroads 
at Ostend connect through Ghent and 
Brussels with Germany, and _ through 
Flanders with France. Three packet lines 
formerly connected Ostend with England, 
one to Dover, one to London, and one 
to Tilbury. The Dover line, which was 
the principal one, operated 11 fast packets 
and carried in the year 1911 over 181,000 
passengers. 

The destruction at the port consists 
largely of ruined bridges and sunken vessels. 
A half dozen of the largest bridges across 
the various canals of the basins have been 
entirely destroyed, as well as the prin- 
cipal bridges on railroad lines south from 
Ostend. In the harbor itself a number of 
sunken vessels— Belgian commere 
steamers, dredges, barges, and sailing 
craft obstruct the channels. Through 


neglect the channel of the entrance inte 
the harbor has become much shallower, 
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Monarch Lathes 


Pe! production 
a hi class ma- 
chine tool bas made 
possible the low price of 

ONARCH Lathe es. 

Made up to 30 in. swing. 
Every one guaranteed to 
give satisfaction to the pur- 
chaser. ere is a Monarch 
lathe to meet your needs. 

rite for a catalog. 


The Monarch Machine Tool Co. 


America’s Largest Lathe Builders 


103 Oak Street Sidney, Ohio 





owing to deposits of mud. English com- 
panies are now engaged in removing these 
obstructions and in dredging the channel 
entrance, since the only Belgian dredge 
at Ostend was sunk in the entrance to the 
harbor. It is now being raised by an 
English company. 

The “Vindictive,” which was sunk 
directly across the entrance to the harbor, 
has now been moved so that it lies along- 
side the western pier. The channel en- 
trance is about 400 feet wide, and now 
permits easy access across to the inner 
harbor. There are three English dredges 
at work clearing away accumulations 
outside of the channel entrance. 

























LowCost of Upkeep 


ROTH MOTORS 


are built for work, not 
for idleness in the re- 
pair shop. 
the 





vice at a low 
cost of oper- 
ation. Twenty 
years’ success is 

best recommen- 


dation. Write for full 
facts. 


Roth Bros. &Co. 


198 Loomis Street 
Chicago, lil. 





THE No. S1 UNIVERSAL WOOD WORKER is the 
most wonderful w working machine you have 

ever seen. 26" band saw, 8" jointer, rev 
spindle shaper, saw table and borer alll in one 
fes special catalog descriting it. Also ask for 

of band saws, saw tables, 

jointers, variety wood workers, 
sane snags saws, disk grinders 


ry: CRESCENT MACHINE CO. 
230 Main St., Leetonia, Ohio, U.S.A. 





electrical,rope, air- 

plane, piano, pipe- 

organ. flat. hoops, 

bale - ties, tacks, 

nails. barbed wire, 

a re we 9 

» ,met: 

ting, wire fences, steel posts, trolley —* Le nna rail 
bonds, wire w . auto-towing cables, horse-shoes. 


Mlustrated Books Describing Uses, FREE 


American Steel & Wire Co.” *"ss375d°** 
THE BRIDGEPORT CHAIN CO. 
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Special 


Sma 


vd F at stamse 
Give us only your ideas—we will 


BRIDGEPORT, Zs 
develop them. We are experts 


ENTOR in model and experimental work 


and developing inventions. Designing and building 
labor saving machinery a specialty. 


Mfg. Co., 1926 Broadway, New r York 
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The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


All HKinds-—Small 
The most accuate made and prices 
reasonable. We carry a complete 
line of gears in stock for immedi- 
ate shipment. Can also quote on 
epecial gears of al! kinds. 
i your inquiries 

Write for Catalogue 


CHICAGO STOCK GEAR WORKS 
20 South Wells Street Chicago | 


The “BARNES ”’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. 
Established 1872 
1989 Ruby Street 








Corliss Engines, Brewers 
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“rs For the Machine 

and Repair Shop 
LOW IN PRICE 


18 in, to 24 in. swing 
Straight or Gap Beds 


Send for free catalog gi 
ing prices on entire line 


South Bend Lathe Works 
421 Madison St., 











South Bend, Ind. 
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In general, the cranes and _ harbor 
facilities at Ostend have not been sys- 
tematically wrecked as at Zeebrugge. 
Ostend can resume commercial activity 
in a few weeks, though complete restora- 
tion will require months. The entire 
surroundings have been changed until 
they have the appearance of a vast fort. 
Batteries of guns were located at ad- 
vantageous points for defense, miles of 
barbed wire have been stretched along the 
sea walls, and all land approaches to the 
harbor entrance were made inaccessible 
in some way. 


Benzol as Fuel for Gasoline Engines 
N England where gasoline sold for 5 
cents a gallon in normal times or 100 

per cent more than the average price in 
| this country, engineers have sought to use 
benzol, which is said to be adaptable to 
| the present type of motors without change, 
and in cases where it has been used, as 
much power is obtained as with gasoline. 
This material is a by-product incidental to 
the manufacture of illuminating gas and 
coke, and while it was formerly distilled 
from coal-tar and obtained only in small 
quantities, improved methods make it 
possible to produce about three gallons 
from every ton of coal changed into coke 
or gas. The former material was at one 
time produced by a process which per- 
mitted the gas to escape, but at the present 
time this is retained and condensed to form 
benzol. The crude product is a foul- 
smelling liquid which has about the same 
consistency and color as heavy ale. When 
| subjected to a refining process the dirty 
liquid is converted to one that is about the 
same color as water. 

Benzol is not as volatile as gasoline but 

it is claimed that a motor may be started 
without difficulty with this fuel supplied 
to a carbureter of ordinary construction. 
Owing to the greater number of heat units 
it contains, it is said it will develop more 
power than gasoline, and as it will not 
evaporate so readily it does not become 
| stale or heavy so soon by the vaporization 
| of the lighter fractional constituents. A 
disadvantage incidental to its use has been 
that owing to it being richer in carbon than 
gasoline it would deposit more of this 
| substance on the piston head and interior 
lof the combustion chamber. While this 
may be true of poorly refined benzol and 
| when mixture proportions are not correct, 
it applies equally well when present low 
grades of gasoline are used and when the 
mixture of gasoline vapor and air supplied 
the cylinders is too rich. 

The average carbureter will vaporize 
benzol at summer temperature but start- 
ig is harder in cold weather. 
ureters fitted with heating arrangements 
for air are best, but as this is now almost 
universal practice in all automobiles owing 
to the low volatility of the gasoline used, 
it cannot be advanced as an objection to 
the use of benzol. In the early experi- 
ments carried out in England, it was found 
that the exhaust valve seats pitted more 
easily with benzol and air mixtures but 
this condition was attributed to the use of 
improperly refined fuel and the liberation 
of acid gases during combustion, which 
had a decided chemical effect on the hot 
valve metal. The price of benzol varies 
with locality, in many communities in this 
country it can be obtained only at drug 
stores but in general the average price is 
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AMERICAN 


MAZDA 


“Not the name of a thing, but the mark of a service” 


WHITE 





LSO on this new lamp—the 
WHITE MAZDA—you 
find the mark of MAZDA Ser- 
vice. The high efficiency of 
this lamp, and the softened 
and gratefully mellowed bril- 
liance of its light, are fresh 
indications of the fruitfulness 
of MAZDA Service in its con- 
stant search for better light. 


MAZDA is the trademark of a world- 
wide service to certain lamp manufactur- 
ers. Its purpose is to collect and select 
scientific and practical information con- 
cerning progress and developments in the 
art of incandescent lamp manufacturing 
and to distribute this information to the 
companies entitled to receive this service, 


MAZDA Service is centered in the Re- 
search Laboratories of the General Elec- 
tric Company at Schenectady, N. Y. The 
mark MAZDA can appear only on lamps 
which meet the standards of MAZDA 
Service. It is thus an assurance of quality. 
This trademark is the property of the 
General Electric Company. 

















Three /mportant Facts About 


KEYSTONE 


COPPER STEEL 





f Pte | | mitt en The Name is true, not fanci- 

ponte. || ~@rqge | ful, and states exactly the nature 

He | piriseance of the preduct—high grade stee/ 

1h} betenpbe | 1 edyorge alloyed with copper. 

Himes 

| The Advantages are longer 
life and increased rust-resistance 





for all exposed sheet metal work. 


The Cost is consistent—it rep- 
resents no excessive premiums, 
but a very moderate and proper 
charge for the manufacture of 
higher quality products, Keystone 
Copper Steel Black and Galvan- 


Galvanized Roofing and Siding Products as 
formed from APro.Lo-Keysrone Copper 
Steel Galvanized Sheets give unequaled 
s Keystone quality is also supplied 
in Black Sheets, Roofing Tin Plates, etc 
Demand this material ior Roofing, Siding, 
Cornices, Spouting, Gutters, Cisterns, Cul 
verts, Tanks, Fiumes, and all exposed sheet 
metal work. This Company manufactures 
Sheet and Tin Mili Products of every de- 
scription and for every known purpose. 


rvice 


Roofing Products, Tin Plates, etc. 











AMERICAN SHE! t AND TIN PLATE COMPANY, General Offices: Frick Building, Pittsburgh, Pa. 
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ILLIAMS’ “Vulcan” Forged-Cutter Tool 
Holders give unequalled service to those 
who prefer the solid, forged-type of cutting tool. 
Each Holder, by the mere insertion of small High 
Speed Forged-Cutters, is adapted to the heaviest 
| service on Lathe, Planer, etc. 


Absolutely simple in construction, yet possessing 
all the advantages of the solid tool, without its 
expense. 


Cutters, drop-forged from the finest grade of 





High Speed Steel, in stock in a great variety of 
sizes and types, finished and hardened ready for 


use. 
Ask for descriptive booklet 


J. H. WILLIAMS @ CO. 


28 S. Clinton St. 28 Vulcan St. 28 Richards St. 
Chicago, Illinois Buffalo, N. Y. Brooklyn, N.Y. 


| Williams’ ‘“‘Vulcan’”’ 
Forged-Cutter Tool Holders 
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higher than gasoline. Combination fuels, | 
consisting of aleohol and benzol are being | 
marketed in a few sections of the country 
where these substances are cheaper than 
gasoline because of local conditions. The | 
Germans made considerable use of such | 
combinations and experimented to deter- 
mine the most economical proportions to 


use. 

According to our Army Intelligence | 
reports, many of the German army auto- | 
motibles were being run on a mixture of | 
benzol and aleohol during the war. As| 
soon Germany found herself cut off 
from outside supplies of gasoline a tech-| 
nical committee was appointed to find a| 
Experiments were carried out 
with a Mercedes touring car equipped | 
with an ordinary carbureter, when mix-| 
tures of alcohol and benzol were found to | 
Summarized the | 





as 


substitute 


give satisfactory resulfs. 
these 


jresults obtained in tests were as| 
| follows 

Speed Miles 

Obtained on 1 | 

M. p. h. Liter | 

Benzol Alcohol of Fuel 
1 part 1 part 42.2 4.66 
1 part 2 parts 41 4.4 
1 part 3 parts 39.1 4.3 
1 part + parts 38.5 4.1 
1 part 5 parts 36 3.7 
Benzol only 41.6 3.79 
| Gasoline only 43.49 3.6 


j}and alcohol 8.2 cents. 


ized Sheets, Corrugated Sheets, | 


Calculating on the rates existing before 
the war, the benzol-alcohol mixture is 
the cheapest fuel obtainable. One liter 
of gasoline costs 9 cents, benzol 8.6 cents 
The cost per kilo-| 





meter works out as follows: 


Cents | 
rer er ee ee 0.0157 | 
| Benzol ach oad pee . 0.01362 | 
Alcohol-benzol 50 per cent...... 0.0125 | 
OS RAB e derty mete a 0.0167 


| tained. 





| 
| 


This shows that a 50 per cent mixture 
of aleohol and benzol is the most economical | 
and it is this fuel which had been used | 
throughout the German motor transport 
service when gasoline could not be ob- 
The only inconvenience exper- 
ienced was the necessity of a preliminary 
heating of the carbureter. Starting the 
motor was a difficult task and on several 





oceasions when the army had _ been 
retreating, automobiles were abandoned 
on this account. This difficulty 


was | 


|overcome by the obvious expedient of 


fitting a supplementary tank containing | 
a small quantity of gasoline or ether. 
A three-way cock allows the auxiliary tank 
to be put into connection with the car- 
bureter for starting purposes. As soon as 
the motor is warm the reserve volatile 
fuel is shut off and the alcohol-benzol 
mixture supplied to the motor. In case 
of a breakdown near the enemy’s lines, or | 
the loss of the main fuel supply through | 
a bullet or piece of shell piercing the tank, 
the reserve supply was used. This was 
enough to take the vehicle 10 or 12 miles, 
which was generally sufficient to remove 
it from the danger zone. 


New Engineering Work in France 
A VERY expensive program for public 

works in France is now under consid- 
eration and plans have been drawn up 
for work on improvement of ports as well 
as for interior navigation and railroads. 
As to the guiding principle at the base of 
the enterprise, it is desired to increase 
the finances of the country by at least 
$3,000,000,000, quite outside of any war | 
indemnities, and this is to be brought | 
about by an increase in industrial and 
commercial facilities and a resulting de- 
velopment of international exchanges. On 
an after-war basis, the ports must 
able to take care of the important sea 
traffic which is expected in the future, 
and this calls for an increase in the ac- 
commodations for the largest vessels, with 
all the corresponding outfit. A great port 
must also have sufficient warehouses to 
store the freight, and it is desired to es- 
tablish manufacturing centers contigu- 
ous to the various ports in order to in- 








be | 


}La Sarre, the industrial plants of Upper 
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crease their traffic. The present idea ig 
therefore to have well-organized ports, 
and then an extensive manufacturing dis- 
trict in the rear, all to be combined so as 
to work to the best advantage. This 
plan will require other railroads and 
waterways to be laid out on a sufficient 
scale to allow the traffic to develop at the 
same rate as the port traffic, i. e., there 
must be the transportation facilities re. 
quired to take off the material or prod- 
ucts entering the port, and on the other 
hand to deliver to the port manufactured 
products or any other material intended 
for exportation. 

Great attention is to be given to the 
Mediterranean port of Marseilles in or. 
der to make it a leading center of traffic 
as Well as industry; it is in fact intended 
to make this one of the greatest ports of 
the world. The engineering work to be 
done here is of a most extensive character, 
and may be divided into two classes. In 
the first place the scheme for extension 
calls for new basins to be laid out along 
the coast in the line of the old basing 
(this work has already been commenced), 
while in the second place it is intended to 
take advantage of the natural resources 
of the region and to make use of two large 
inland lakes just back of the city. These 
will be connected with the sea and will 
thus be included in the port. Counting 
the sea line and the lakes, there will be a 
total of 20 miles of docks compared with 
8 miles before the war. On the shores 
of the lakes it is proposed to erect numer- 
ous factories, and to organize a manu- 
facturing district on the ideas which we 


|} mentioned above, this to be in close con- 


nection with the port. 

The port of Algiers will be tripled in 
size to keep pace with traffic conditions. 
The project includes the layout of a 
great outer harbor which will accommo- 
date the largest seagoing vessels, including 
warships. In addition to this the port will 
have two basins. 

Parliament has already voted the pro- 
gram of constructing work for the com- 
ing needs of the port of le Havre. The 
tidal basin and its approaches will be 
deepened to 10 meters below the zero line, 
and this basin is to have an, additional 
1,000 meters of docks. The canal to 
Tancarville will be widened and deepened, 
and the construction work also includes 
two wet docks at the port. The bay of 
the Seine will be used in part, bounded 
by jetties, for laying out a new wet dock 
of considerable size to the east of the 
tidal basin. Here will be constructed (in 
the first place) about 3,000 meters of 
wharves. The proposed cost of the work 
at le Havre is $50,000,000, of which one 
half will be paid by the Chamber of Com- 
merce of that city, and it expects to cover 
this expense by local tolls on the mer- 
chant marine. Another project calls for 
extensive work upon the Rhone River 
from the threefold standpoint of electri¢e 
power, navigation and irrigation. At the 
present time, the projects for all this work 
are being prepared, and soon the bill for 
the entire work can be submitted to Par- 
liament. Sspecially significant are the 
plans for completing the Rhone naviga- 
tion scheme by enlargement work on the 
canal from the Rhone to the Rhine, mak- 
ing it available for 300-ton canal boats, 
which at present cannot go all the way 
through. It is also intended to take 
every measure to turn aside the Alsace 
Lorraine traffic from the course which it 
had before the war, and to bring it in the 
direction of France. It was considered 


ja matter of urgent necessity to take up 
| the construction of a heavy traffic water 


way in order to bring the coal mines of 


Alsace, and the manufacturing centers of 
Strasbourg, Mulhouse and Bale, into com 
nection with the basins of the Saone and 
Rhone, and the Mediterranean ports. The 


| waterway is to be laid out so as to pro 


vide for the pasage of boats running 0B 


| the Rhone and the Rhine and carrying 


600 tons load. 




















(Ams are unlike any cigarette you ever 

smoked—in quality, in flavor, in mellow- 
mildness and in real satisfaction! Any way you 
consider Camels they are a cigarette revelation! 
Camels meet your favor so completely you will 
want to smoke them liberally—and you can, 
without tiring your taste! 


Camels are an expert blend of choice Turkish 
and choice Domestic tobaccos. This blend is so 
unusual, so delightful, you will prefer it to either 
kind of tobacco smoked straight! It will abso- 
lutely answer every wish you ever expressed for 
a cigarette made to meet your taste! 


Camels have a smoothness that is as unique as 
it is refreshing. Yet, Camels have that all there 
body that gives satisfaction so generously. And, 
you'll enjoy Camels freedom from any unpleasant 
cigaretty aftertaste or any unpleasant cigaretty 
odor. 


You'll quickly realize that you very much pre- 
fer Camels quality to premiums, coupons or gifts. - 


18 cents a package 


Camels are sold everywhere in scientifically sealed pack- 
ages of 20 cigarettes; or ten pack (200 cigarettes) in a 
glassine-fpaper-covered carton. We strongly recommend 
this carton for the home or office supply or when you travel. 


R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 

















If Men Knew How to Lather, They™ 
Would Shave With More Comfort 


purpose. First—the soap removes the natural oil which 
covers each hair. Second—the water moistens and soft- 
ens the beard, which it could not do if the oil were yet there. 


A certain amount of gentle friction aids the lather in both oper- 
ations of this double duty. 


Lather mixed in a cup and brushed over the face does not 
properly soften the beard—there 
is not enough friction. 


The still too common habit of 
“rubbing in” with the fingers gives 
too much friction, causing irrita- 
tion and often a smarting face, for 
which soap or razor get unjust 
blame. 


The logical way therefore is to 
make the lather on the face, where 
every motion of the brush both 
works it up and works it in. This 
gives enough friction to thoroughly 
soften the beard—and avoids the 
excess friction that may cause 
smart and burn. 


G rere LATHER is applied to the beard for a double 





Rub the white Colgate Stick 
iightly over the wet face. 


No “mussy rubbing-in the lather” 
if you use COLGATE’S 


But the soap you use is as important as the 
method of using it. One made with too much 
alkali will irritate your skin—one made with 
too little alkali will give a “slippery” lather 
that does not remove the natural oil. 


More than a century of soapmaking has given 
Colgate & Co. the experience necessary to pro- 
duce a neutral soap. But that is not enough— 
even that success did not satisfy Colgate & Co. 
They have gone still further and have now 
produced a form of shaving soap which gives 
you all this comfort—and adds thereto features 
of convenience and economy which no other 
shaving soap possesses. 





Colgate’s “*Handy Grip” Shaving Stick is constructed on a new 
principle. The soap is threaded —it screws into the metal grip 
instead of being fastened in. That same good Colgate Shaving 
Stick you’ve heard of for years!—with the added convenience 
of the “Handy Grip.” 


When you want a new supply, you need get only a Colgate 
“Refill” Stick —the soap alone—which is threaded to screw 
into the Grip, just as the original 
soap did. The process is as simple 
as putting a fresh blade in your 
safety razor or an electric bulb in 
its socket. This saves you the cost 
of a new metal box. 


As a still further economy with 
Colgate’s, the last half-inch or so 
can be unscrewed (using a knife- 
blade to unscrew the threaded 
soap) and pressed when wet to the 
top of the “Refill.” It sticks—and 
can be all used—not a particle 
wasted. And this stub, usually 
thrown away, will, if used care- 
fully, give you 50 extra shaves. 


Lather with Colgate’s 
Shave with comfort. 


These are perhaps small economies—yes, but they are real 
ones because they save waste and needless 
expense— which is the basis of all thrift and 
efficiency, big and little. 


Some men still prefer to shave with a Cream 
though it is the least economical way. To 
these men, this friendly word: Clip this para- 
graph and mail it to us before December 18th, 
1919. We will send you, free, a trial tube 
of Colgate’s Perfected Shaving Cream. You 
cannot be sure you know the best till you 
have used Colgate’s. But we advise you to 
use our “ Handy Grip” as the most convenient 
and economical way to shave. We can do this 
impartially as we make all three forms of shav- 
ing soap—Stick, Powder, and Cream. Address: 


* Patented 1917 


As easy as putting a new blade in Your razor. 


COLGATE ®& CO., DEPT.40, 199 FULTON ST., NEW YORK 
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The Refill Shaving Stick - 


HAVE YOU A SHAVING HOBBY? 


Many men have-—little short cuts and fancies that are n 


“Refill”; thie name was coined 
to describe a fuli-size 
COLGATE'S Shaving Stick 
threaded at the base so as to 
screw into the metal “Handy 


Grip.” in" with the fingers. 


The shaving information in this Colgate 
advertisement was so cordially received when 
first published several years ago that it is now 
reprinted for other and new shavers. Piease 
note also that Colgate a Co. originated and 
were the first to advocate ‘‘no musey rubbing 


erally known, 


us that he re-lathers his face before his shower bath. 
* What is your hobby? 


better! Tell us. In any event,get the habit—of shaving with 





“it 
We heard of one man who lathers his face ca 
and—washes it all off and starts over again. Another one wrote 


If you have one, write us about it. Who knows but you may 
have discovered something new to help make even a Colgate shave 


a 














